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Abstract 
 Lauren Jayne Berry Cuidon. THE SPELLING ACHIEVEMENT OF THIRD 
CULTURE CHILDREN COMPARED TO UNITED STATES NORMS. (Under the 
direction of Dr. Ellen Lowrie Black) School of Education, October, 2009. 
Spelling is a critical component to literacy development. Teachers of American children 
living overseas as well as adult ―Third Culture Kids‖ (TCKs) have reported that spelling 
is especially challenging for the TCK population. This study investigated whether a 
difference existed in TCK spelling achievement compared to U.S. norms, as well as the 
effects of gender and schooling choice on TCK spelling achievement. Participants 
included children who were enrolled in fourth through seventh grades in an English-
speaking instructional program, who held an American passport, who have lived 
internationally more than two years in a non-English speaking country, and who scored 
in the average or above average range on the Raven Standard Progressive Matrices. 
Students were examined on spelling achievement using the Woodcock Johnson-R 
Spelling Subtest. Using independent t tests and chi square analyses, the results showed 
that the TCKs in this sample spelled as well as American students, but that as a whole, 
their distribution did not follow a normal distribution, nor did their spelling achievement 
match their higher level of ability. The results also demonstrated that no significant 
differences existed between TCKs in spelling achievement regardless of their gender or 
schooling choice. Implications for educators of TCKs and recommendations for future 
research are included.  
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Chapter I: Introduction 
 In 1773, Noah Webster correctly suggested that ―spelling is the foundation of 
reading and the greatest ornament of writing‖ (cited in Venezky, 2000). Good spelling 
ability is critical to the reading process, as is reading to spelling (Ehri, 1989, 1991; Juel, 
Griffith, & Gough, 1986). Research in the last two decades has established a correlational 
relationship between spelling and reading achievement (Adams, 1990; Caravolas, Hulme, 
& Snowling, 2001; Conrad, 2008; Ehri, 2000; Holmes & Castles, 2001; Moats, 2005; 
Perfetti, 1992) and has demonstrated that spelling efficiency is a necessary component to 
written language acquisition. As children’s knowledge of spelling increases, their 
knowledge of words improves; thus, reading and writing become not only easier but 
interconnected (Joshi, Treiman, Carreker, & Moats, 2009). 
 Adults who were reared internationally have communicated anecdotally that they 
experience difficulties in spelling the English language (Wrobbel, 2004). Educators of 
students living internationally have also recognized this phenomenon and anecdotally 
attributed student difficulties to dual language interference (Wrobbel, 2005), limited print 
exposure, or poor instruction. While it seems reasonable for students in national schools 
(where the instruction is provided in the language of the host country) to struggle due to 
their learning in a second language, students educated solely in English also seem to 
experience similar difficulties. 
 This dissertation reported the comparison of the spelling achievement of 
American students who live in the United States to American students who live 
internationally. The study was based primarily on the scores of students who live 
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internationally as measured by the Woodcock-Johnson-R Test of Achievement Spelling 
Subtest compared to U.S. based norms. The first chapter presents (1) an overview of 
spelling skills and abilities, (2) a general profile of American students living 
internationally, (3) the specific focus of the study, (4) the significance of the research, 
and (5) a description of the research methods used. The chapter concludes with specific 
definitions used throughout this dissertation. 
Background Information 
Some would argue that in this current day of computers and spell checkers, 
spelling ability is an antiquated skill (Wallace, 2006). But as research continues to 
enlighten understanding of the language acquisition process, the ability to spell correctly 
has become a critical element in improving linguistic development (Ehri, 1999, 2005). 
Although not all poor spellers are poor readers, spelling is highly correlated with reading 
and written communication, relying on much of the same foundational knowledge, 
cognitive processes and strategies (Boder, 1973; Ehri, 1989, 1999, 2000; Juel, Griffith, & 
Gough, 1986; Moats, 2005).  
 Spelling and reading both rely on the same mental representation of a word 
(Moats, 2005). When children know the spelling of a word, the word’s representation 
becomes ―sturdy‖ (Snow, Griffin, & Burns, 2005, p. 86) and thus more accessible for 
fluent reading. Children’s ability to read hinges on their mapping both individual letters 
and letter combinations to sounds (Moats, 2005) and then storing that information in a 
mental lexicon which they can use in the reading process. This is not to say, however, 
that reading and spelling are the same. 
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 Reading requires recognizing and applying phonological and orthographic 
knowledge to interpret sets of letter symbols, while spelling requires the recall and 
production of specific orthographic options for a particular phoneme, as well as the 
ability to choose the correct option for the word in question (Roy, 1999). Most 
researchers believe that recognition is the easier task since less information is required to 
identify a word than to produce it (Ehri, 1991; Henderson, 1990; Henderson & Beers, 
1980). Nelson (1980) suggested that reading is easier because of the possibility of 
recognizing words based on a few letters or partial clues, while spelling depends on 
complete recall of all letters in a specific sequence. The occurrence of good readers who 
are poor spellers led Bruck and Waters (1990) to conclude that reading experiences might 
not affect the basic components of the spelling process, but that reading and spelling 
utilize some of the same information, with reading experiences providing an important 
foundation to the development of spelling.  
Researchers have more clearly understood the processes of spelling by studying 
the kinds of errors children make (James, Silliman, Bahr, & Berninger, 2006). Error 
analyses have identified five skill components necessary to accurate spelling: phonology, 
orthography, morphology, the creation of mental orthographic images (Moats, 2000; 
Schlagal, 2001; Scott, 2007), as well as the influence of exposure to print (Cunningham 
& Stanovich, 1991; Treiman & Cassar, 1997). Good spellers must relate sounds to letters, 
recognize spelling patterns, understand and identify morphological markers, and create 
mental orthographic images of various printed images, particularly when variant spellings 
are possible, as in sell, sail, cell or sale.  
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Figure 1 demonstrates the conceptual model of spelling based on a connectionist 
theory of spelling used for this study. In the connectionist dual-route model of spelling, 
the components of phonology, orthography, morphology and mental orthographic images 
are all interconnected within the context of a rich exposure to print. Typical spellers learn 
to integrate these components proficiently when exposed to unfamiliar words, not only to 
read them, but also to move those words into their permanent mental lexicons for future 
recall. The components in a connectionist model are not purely sequential, but they do 
follow a general pattern of development with constant integration and use of the other 
component skills. For the purpose of this study, the component skills are considered in 
their general pattern of development as described in the literature and illustrated in Figure 
1. 
Figure 1 
Conceptual Framework of Spelling Component Skills in a Connectionist Model 
 
 
  
 
Context of 
Print 
Exposure
Phonology
Orthography
Morphology
Mental 
Orthographic 
Images
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Phonological knowledge is likely the most researched component within the last 
two decades, and its structure and influence are well documented (Adams, 1990; Ball & 
Blachman, 1991; Lundberg, Frost, & Petersen, 1988; Snow, Burns, & Griffin, 1998; 
Stackhouse & Wells, 1997; Tangel & Blachman, 1992). Of the spelling components, 
phonological awareness is considered the most critical in forming the foundation for 
linguistic development (Ball & Blachman, 1988; Carlisle, 2003; Shankweiler & 
Liberman, 1989; Vellutino & Scanlon, 1987). Phonological processing means 
recognizing the sounds of a language and identifying the sequence of those sounds in 
words (Scott, 2007). Dividing the word into manageable units, known as phonemic 
segmentation, is one of the strongest predictors for proficiency in the spelling process 
(Adams, 1990; Bowey, 2002; Bryant, MacLean, Bradley, & Crossland, 1990; Hulme, 
2002). The large body of evidence connecting poor phonological processing to spelling 
and reading difficulties is considered by many as the first level of breakdown in written 
linguistic disorders (Roy, 1999). 
The importance of orthographic processing is also widely accepted (Barker, 
Torgesen, & Wagner, 1992; Bear, 1992; Ehri, 1989, 1991; Fischer, Shankweiler, & 
Liberman, 1985; Henderson, 1990, 1992; Tangel & Blachman, 1992; Treiman, 1984; 
Waters, Bruck, & Malus-Abramowitz, 1988). Orthographic processing refers to 
perceiving and utilizing the alphabetic system of written language as a means to store and 
retrieve specific letters and letter patterns in spelling and reading (Roy, 1999). This 
knowledge of permissible spelling patterns in written language involves memory for 
specific visual spelling patterns of whole words or word parts (Barker et al., 1992; 
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Perfetti, 1984). This knowledge may be gained implicitly through exposure to print or 
explicitly through direct instruction (Cunningham & Stanovich, 1991; Moats, 2004). 
The third component, morphology, involves the awareness that words can be 
distilled into smaller units of meaning (Schlagal, 2001). The addition of affixes 
transforms words to give them richer meanings and permits their use as various parts of 
speech. Morphological knowledge facilitates better spelling ability (Carlisle, 2003). Even 
though the input of morphological knowledge is most helpful for children after they have 
developed a phonological and orthographic foundation, Carlisle further found that 
students as early as preschool use morphological knowledge in understanding language. 
The fourth component, mental orthographic images, is also called visual 
orthographic images (Ehri, 1980; Glenn & Hurley, 1993). These images of letter patterns, 
syllables, words, and morphological units are created and stored in the mental lexicon, 
enabling children to process information quickly during the reading and spelling process 
(Apel, 2004; Ehri, 2005). More than just the auditory process of letter-sound 
correspondence, mental orthographic images require children to match the meaning with 
the picture of the word. For example, adults may stop when writing a word and say, 
―That doesn’t look right,‖ in their efforts to retrieve this mental image accurately. The 
more repeated exposures children are given to personally useful words, the stronger the 
connection will be between the spoken and written word and the matched mental 
orthographic image (Cassar & Treiman, 2004). Clearly stored images are needed for 
fluent reading and spelling. 
The acquisition of proficient spelling requires processing of linguistic information 
from one or more of these four sources. Corcos and Willows (1993) found that readers 
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may initially process words using the phonological component (known as invented 
spelling), but they later develop a more sophisticated process using spelling patterns as a 
visual unit of analysis. This view is consistent with the dual-route connectionist theory of 
spelling articulated by Houghton and Zorzi (2003). 
Adding to the components theory, Cunningham and Stanovich (1991) focused 
directly on the contribution of print exposure of children to spelling development. They 
studied the relationship between print exposure and linguistic development, particularly 
spelling, vocabulary, and verbal fluency. Building on Stanovich and West’s theory (1989) 
that print exposure predicts spelling ability in adults, Cunningham and Stanovich found 
that after controlling for IQ, memory ability, and phonological processing abilities, print 
exposure accounted for additional variance in orthographic knowledge and word 
recognition. Print exposure was also found to be a unique predictor of spelling ability, 
verbal fluency, and general knowledge. In 1993, Uhry concurred with Cunningham and 
Stanovich, finding the strength of relationship between phonological awareness and 
classroom print to be surprisingly high.  
Dougherty (1998) narrowed her study to the specific correlation between print 
exposure and spelling ability. She found that phonological knowledge remained a 
powerful predictor of spelling ability, and print exposure increased and confirmed 
existing orthographic information. She recommended that the impact of a student’s 
characteristics and background be studied in relation to print exposure correlations. She 
also suggested that the predictive relationship between spelling and print exposure may 
only be relevant for specific student populations and not as highly predictive for students 
coming from a non-English-speaking background. 
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A second line of inquiry used by researchers in their quest to understand spelling 
development has been to focus on normal and abnormal spellers (Boder, 1973; Bowers & 
Wolf, 1993; Bruck, 1988; Bruck & Treiman, 1990a; Cassar & Treiman, 2004). While 
some discrepancies exist regarding the process of spelling development and the ways 
children move toward more proficient spelling skills, there remains consensus that a 
predictable pattern exists for children and educators to follow. Normal and abnormal 
spellers have been labeled accordingly based on their spelling achievement, error 
analyses, or deviant choices of spelling strategies. Students not yet scrutinized for their 
spelling ability are children who have lived overseas for a significant portion of their 
developmental years. These children have been exposed to different languages and 
cultures but subsequently have had far less exposure to English print in their everyday 
environments than their American counterparts.  
As Dougherty suggested (1998), the components of the spelling process affect 
students differently depending on their personal background. However, students who 
have lived internationally for a significant portion of their childhood generally share 
some commonalities and similar characteristics. While many studies have focused on the 
emotional issues faced by these multi-cultural children, little has been done empirically to 
understand unique characteristics of their academic achievement. That focus is the goal 
of this study as it pertains to spelling. 
Third Culture Children 
 Children reared overseas are called ―Third Culture Kids‖ (TCKs), a label coined 
by sociologists John and Ruth Useem in the 1960s (Pollock, 2001). TCKs are not new, 
nor are they few. In 2000, it was estimated that four million Americans resided overseas 
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(http://www.overseasdigest.com), with 24,000 students enrolled in American 
International schools (Barringer, 2000). In the world’s continuing globalization, more 
children are living internationally with their highly mobile, highly educated parents 
(Wrobbel, 2005) and are consequently interacting in different cultures with new people 
and languages. By definition, TCKs grow up in a culture different from their parents’ 
homogenous culture, but they rarely experience full immersion in any culture (Pollock & 
Van Reken, 2001). Although elements from each culture are assimilated into TCKs’ 
life experience, the sense of belonging comes from relationship to others of similar 
backgrounds (Pollock & Van Reken).  
Other terms used to describe the TCK characteristics are global nomads (McCaig, 
1996; Schaetti, 2006) or cross-cultural kids (Van Reken & Bethel, 2005). TCKs can be sub-
grouped using colloquial terms such as military brats, foreign-service brats, or missionary 
kids. Since all of these children experience similar benefits and challenges in their 
international experience (McCaig, 1996; Smith, 1991), the term TCK will be used to 
incorporate all of the sub-groups for the purpose of this study. 
Schaetti and Ramsey (1999) summarized the varying degrees of the TCK experience 
into four central themes: change, relationships, worldview, and cultural identity. First, TCKs 
often change schools at least six times in their educational career, and many change countries 
an average of three times (Stultz, 2003). They learn coping mechanisms to help them adapt 
and remain flexible to new conditions (Pollock & Van Reken, 2001). Second, since TCKs 
adapt often to change, they relationally learn to bond quickly with others. But since they view 
the relationships as temporary, they are just as prone to quickly leave the relationships and 
move on.  
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Third, the worldview of TCKs is broad because of their vast experiences, and it is 
often relative since they easily see the points of view of others and adapt easily to various 
perspectives. Last, TCKs’ cultural identity is challenged when they return to their country of 
origin (or their parents’ home country), and they feel ―culturally marginal‖ (Barringer, 2000) 
and unprepared to be a foreigner in their passport culture. 
Ward (1989) suggested that being reared internationally offers children a jump start 
on their homogenous peers in terms of flexibility in coping with interpersonal relationships, a 
concrete awareness of the world and its peoples, and an international experience and multi-
lingual capability that can open doors for future careers. Their highly mobile, trans-cultural 
lifestyle offers rich and varied experiences, but it comes at a cost. Whether emotional, 
physical or educational, TCKs must constantly make adjustments in order to succeed. 
Third culture children are often expected to return to their passport country for 
higher education, and therefore many parents prefer that their children be educated in 
English at an international school, Christian day school, or boarding school during their 
tenure internationally. Some TCKs attend national schools in their new country in order 
to become immersed in the culture and learn the language, but they are still encouraged to 
maintain first language skills in English (Wrobbel, 2004). Other parents opt for home 
schooling to keep the family intact throughout the education of the children. Each choice 
has specific benefits and concerns that must be addressed by each family (Blomberg, 
2001; Wrobbel, 2004).  
Problem Statement 
 A recurring theme among educators of TCKs, whether in a school setting or home 
school, is TCK difficulty in spelling. Teachers of TCKs who study in English have given 
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anecdotal evidence of the problems with spelling, but no baseline data have been 
empirically established. In her mixed study of third culture children’s transition from 
national schooling to university academic success, Wrobbel (2005) found that TCKs 
themselves reported significant frustration with their own spelling abilities. Since the 
students in her study attended national schools in a second language, it seems reasonable 
that they would struggle with the English orthographic system.  
But the question remains whether students who use English to study in an 
international setting struggle with spelling, and if so, why?  While no formal research has 
been conducted on the spelling ability of TCKs and whether they are academically 
disadvantaged in any way, educators and parents have speculated as to why TCKs have 
such difficulty in spelling. These reasons range from their multi-lingual experiences at 
home and in the culture, their limited instruction in English of the critical spelling 
components of phonology, orthography, and morphology, to simply a more limited 
exposure to print affecting their development of accurate mental orthographic images. 
The initial conceptual framework used for this study in relation to TCKs is illustrated in 
Figure 2. 
Purpose of the Study 
The purpose of this empirical study was to identify whether a difference exists in 
the spelling abilities of American TCKs compared to students in the United States. This 
study focused specifically on spelling achievement with the goal of adding to the limited 
research in the field of academic development of TCKs. Since spelling proficiency is 
highly correlated to reading, understanding TCK spelling may shed light on TCK reading 
development and proficiency as well. 
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Figure 2 
Initial Conceptual Model of Spelling Component Skills and TCKs 
 
 
 
  
This study also considered whether gender plays a role in spelling achievement of 
TCK children. While reading scores of boys and girls in the United States seem to be 
fairly evenly distributed (Logan & Johnston, 2009), girls have consistently outperformed 
boys in spelling (Allred, 1990; Rios, 2000). This study provided documentation as to 
whether this discrepancy is predictive for TCKs and whether steps need to be taken to 
strengthen the spelling proficiency of either gender. 
A third consideration in this study was whether there is an effect of schooling 
option on the spelling abilities of TCKs. Research has established that strengthening the 
component skills of spelling occurs with instruction (Castles, Holmes, & Wong, 1997; 
Moats, 2000). It is possible that students are missing specific skill development that 
affects their spelling ability as a function of their educational transitions and experiences. 
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This study focused on children who are educated in English instruction internationally. 
The scores of students who attended international schools, Christian day schools, and 
home schools were compared to one another to determine if variance existed in spelling 
achievement. The spelling abilities of TCK students educated in a second-language 
national school were not included within the scope of this study. 
Null Hypotheses 
Three null hypotheses were considered in the course of this empirical study of 
TCK spelling achievement.  
1. There will be no difference between the spelling achievement of average to 
above average intelligence American Third-Culture children in grades 4 
through 7 living in non-English-speaking countries compared to United States 
norms as measured on the Woodcock Johnson-R Spelling Subtest.  
2. There will be no difference between American Third-Culture boys and 
American Third-Culture girls on measures of spelling achievement using the 
Woodcock Johnson-R Spelling Subtest. 
3. There will be no within-group variance in the spelling achievement of 
American Third-Culture children educated in an international school, 
Christian day school, or home school. 
Professional Significance 
 While many studies have been conducted as to the emotional effects and 
transitions of TCKs reared internationally, little attention has been given empirically to 
the specific academic needs of this particular population. This study is significant in that 
it adds to the research base of spelling development by determining whether students 
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reared internationally experience problems in their spelling abilities. While the results of 
this study apply to only a small percentage of the general population, understanding TCK 
spelling ability may help to understand English Language Learning (ELL) students or 
students with limited print exposure. 
 Not only does this study add to what is known theoretically about spelling 
development in children, particularly those reared internationally, the results aid in the 
process of understanding the academic achievements of TCKs and how to provide better 
educational opportunities for them, regardless of schooling option. This research also 
provides a foundation for future study of the possible variables for poor spelling 
proficiency that can be mediated through instruction. 
This study sought to support the modified dual-route model of spelling (Ehri, 
2005) within the connectionist framework (Houghton & Zorzi, 2003) and to illuminate 
the role of limited print exposure in the context of TCKs (Cunningham & Stanovich, 
1991). Through this empirical data, educators of TCKs can begin to address specific 
problems and plan a course of action as they aim to remediate the possible spelling 
weaknesses in TCK students.  
Overview of Methodology 
In this study, the researcher analyzed quantitative results to evaluate whether there is a 
difference in the spelling ability of TCKs living in a non-English-speaking country 
compared to U.S. norms. A causal-comparative design was used to determine if a 
significant difference exists between the spelling achievement of fourth- through seventh-
grade American students who are educated in English in a non-English-speaking country 
compared to U.S. norms. Further study analyzed the results for within-group differences 
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between American boys and girls, and differences among students who are attend 
international school, Christian day school, or home school. 
Site and Population 
This study focused on children who hold an American passport and live in 
Eastern Europe. Students attending international school, Christian day school, and home 
school were included in the sample.  
The researcher sought permission from seven international schools, four Christian 
day schools, and home-school families through the educational support organization, 
SHARE Educational Services, to test students in grades 4 through 7 on general non-
verbal abilities and spelling achievement. Three of the seven international schools and all 
four of the Christian schools responded positively to conducting the research. Of the 130 
participants, 30% attended international schools located in Czech Republic, Croatia, and 
Serbia; 54% attended Christian day schools located in Austria, Czech Republic, Hungary, 
and Ukraine; and the remaining 16% were home-schooled throughout Eastern Europe. 
The participants took tests on non-verbal abilities and spelling achievement. Students 
whose scores fell below average on The Raven Standard Progressive Matrices (Raven, 
Court, & Raven, 1977) were excluded from the study in an attempt to control for lower 
learning abilities. In order to participate, the following criteria were used: 
1. Participants must be enrolled in either grade 4, 5, 6, or 7 in an English-
speaking instructional program. 
2. Participants must hold a United States passport. Students with dual citizenship 
were included in the study. 
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3. Participants must have been educated in English for at least two years. Some 
of the students attended national schools before transferring to English 
programs. 
4. Participants must attain an average to above average score on the Raven 
Standard Progressive Matrices (1977). 
All students who met the criteria and whose parents consented were included in 
the study; no randomization took place. The students ranged in age from 9 through 14 
years. The participants attending an international school or Christian day school lived in 
Prague, Kiev, Vienna, Zagreb, Belgrade, and Budapest. Home-schooled participants 
included children living in Croatia, Serbia, Hungary, Austria, Macedonia, Albania, 
Greece, Slovakia, Czech Republic, Belgium, and Bulgaria. Of the 130 participants tested, 
58 were boys and 72 were girls. 
Data Collection and Analysis 
While the details are discussed later in this paper, the following synopsis 
delineates the process of data collection and analysis.  
School data collection. The principals or directors at each of the seven schools 
cooperated with the researcher by evaluating their students in grades 4 through 7 for 
possible inclusion in the study and inviting parents to participate through a personal e-
mail or printed letter. The researcher also included a letter of explanation and a consent 
form that accompanied the principal’s letter. Consent forms were returned to the school 
office or via e-mail. The principals also worked with their teachers to set up appropriate 
testing schedules over the course of one to two days. 
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The researcher and an assistant traveled to each of the seven schools. The Raven 
Standard Progressive Matrices (1977), a group test requiring 45 minutes to complete, was 
administered first to mediate for differences in intellectual ability. Following the Raven 
Standard Progressive Matrices, participants were administered the Woodcock-Johnson-R 
Spelling Subtest (1990) individually by the researcher or trained assistant. Results of both 
tests were calculated and recorded on individual summary sheets for each participant, 
which included the descriptive information given by the parents. 
Home school data collection. The researcher sought and obtained permission 
from the European director of SHARE Educational Services to administer tests to 
students at the annual SHARE Family Conference held in Hungary. The researcher set up 
a table at the registration line and talked with parents to see if their children met the 
criteria for participation in the research study. Parents read the information sheet and 
signed the consent form. The children who qualified were administered the Raven 
Standard Progressive Matrices by the research assistant the evening before the conference 
began. During the week of the conference, students were pulled from their classes for 10 
minutes and administered the Woodcock-Johnson-R Spelling Subtest by the researcher or 
the research assistant. Scores for both tests were calculated and recorded on the summary 
sheet for each individual student.  
Results on the Raven Standard Progressive Matrices determined eligibility for 
inclusion in the study. Students scoring below the 50th percentile on the test were 
excluded in order to control for lower intellectual ability. All statistical data analysis for 
this study was performed using the computer software, Statistical Package for the Social 
Sciences (SPSS). 
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For this causal-comparative study, independent two-tailed t tests were performed 
to determine the significance of the difference between means of the groups for both age 
and grade level. Scores were also compared using an independent t test of students who 
attend either international or Christian day school and those who homeschool. A chi 
square analysis was performed to compare the participants from each of the three school 
choices. Scores from the boys were compared to the girls to determine if a significant 
difference existed. Last, the scores of students who had lived internationally fewer than 
five years were compared to students who had lived internationally more than five years. 
While the length of time living overseas had not been an original focus of the study, the 
data collected made it possible to consider whether a difference existed. Results will be 
discussed in detail in chapter IV.  
Definition of Terms 
 The following terms have been defined for the purpose of this study: 
1. Christian day school (XS). A Christian day school is a missionary-operated Christian 
school in an Eastern European city that serves missionary families in educating their 
children. They also serve diplomatic and business families who seek a program with a 
biblical worldview. Most of the teachers are missionaries who raise their support in 
order to teach at the school.  
2. International school (INT). An international school is a secular school usually 
designed for educating children of diplomats and business people in large cities, and 
it may include a significant proportion of national children who want to study in 
English. The teachers all receive salaries, and many are locally hired if their English 
skills and educational expertise are strong enough. 
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3. National school. A national school is a local school in the host country with 
instruction provided in the language of that country. Students attending national 
schools were outside the scope of this study, but national schools remain a viable 
option for education of TCKs. 
4. Home school (HS). Home school is an educational environment in which the students 
receive educational instruction at home through a parent-teacher, Internet courses, 
distance courses, or private tutor.  
5. U.S. norms. The comparison throughout this research is TCKs against the norms of 
the United States established by the Woodcock-Johnson-R Test of Achievement 
Spelling Subtest for both grade level and age. 
6. TCK. Third culture kids (TCKs) are defined as children who live in a country 
different than their parents’ home country for a significant portion of their childhood. 
For the purposes of this study, TCKs will be considered as living in a non-English-
speaking country. 
7. American. In this study, the term American means a person holding United States 
citizenship or as describing someone or something from the United States. American 
family means a family with at least one parent from the United States and children 
who hold United States passports. 
8. International. International means living outside the United States. For the purposes 
of this study, international specifically means Eastern Europe.  
This first chapter has presented the background of spelling development and the 
potential problems associated with spelling in third culture children. An overview of 
the methodology was described, and particular vocabulary used throughout the study 
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was defined. The second chapter will provide an extensive literature review of 
spelling theory, spelling components, and spelling constituents, all based on a dual-
route connectionist model of spelling development. 
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Chapter II: Review of the Literature 
Since ―spelling is a tool for communication, not an end in itself‖ (Chandler, 2000, 
p. 89), improving children’s spelling will improve their communication skills. Westwood 
(2002) observed that the subject of spelling today arouses stronger emotions in parents 
and teachers than it has in decades. Even in current literature, there is a resurgence of the 
discussion regarding the cognitive process of spelling and its development in children. 
This energized focus on spelling will ultimately result in improved instructional practices 
for all children learning to spell.  
This chapter focuses on the role of spelling in reading and writing, provides a 
conceptual framework for spelling, and presents several relevant models of the spelling 
process. The researcher also describes developmental theories of spelling, specific 
cognitive skills components, and the various types of spellers discussed in the literature. 
The chapter concludes with research on TCKs in relation to the variables that affect 
spelling proficiency.  
The Influence of Spelling on Literacy Skills 
Spelling and Reading 
Spelling, by definition, relies on the ability to connect sounds in language with 
visual symbols and is an essential component of everyday functioning (Weeks, Brooks, & 
Everatt, 2002). One goal of education is to produce literate children, but literacy involves 
more than just reading. According to Waters, Bruck and Malus-Abramowitz (1988), for 
children to become literate they must be ―proficient not only in reading but also in 
spelling‖ (p. 400). Henderson (1990) theorized that understanding how children spell 
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sheds light on how they read words and that their developing word knowledge is key to 
the reading process (Ehri, 1994; Invernizzi, 1992).  
In their study of children’s reading and spelling, Ehri and Wilce (1987) observed a 
strong correlation between learning to spell and learning to read, and noted that each skill 
reciprocally contributed to the development of the other. Ehri summarized their study by 
saying, ―Spelling instruction promoted word reading skill in beginning readers by helping 
readers to store words in memory using letter-sound associations‖ (p. 6). The study of 
spelling teaches the common letter sequences necessary for efficient reading, thus 
reinforcing the orthographic knowledge for both reading and spelling (Adams, 1990). 
In the last two decades, consensus began to emerge among researchers that not only 
does spelling strengthen reading development in early readers, but reading reciprocally 
fuels the spelling progress in later development (Caravolas, Hulme, & Snowling, 2001). 
Keuning and Verhoeven (2008) stated that reading sets the pace for spelling growth for 
older children as they improve their decoding skills. In his study of prosody and spelling 
development, Bear (1992) found that movement through the spelling stages was 
accompanied by significant improvement in reading fluency. He concluded that more 
extensive knowledge of spelling patterns allows readers to combine orthography into 
larger units when reading, resulting in more time to plan for expression and improved 
reading fluency. Zutell (1992) agreed, stating that the conceptual knowledge of how 
words work underlies proficiency in spelling, word recognition, and oral contextual 
reading, but that reading and spelling were not identical tasks. He suggested that spelling 
required more conscious and exact strategies than reading.  
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Perfetti (1997) concurred with Zutell (1992) and proposed that spelling is a more 
difficult task than reading since it requires retrieval rather than simple recognition of the 
graphemes. He believed that spelling carries the greater effect on developing reading than 
reading did on spelling. Bear (1992) also found that since spelling is more difficult than 
reading, it may be a more powerful measure of linguistic awareness. Therefore 
information obtained about spelling may be valuable in understanding reading. 
Moats (2005) agreed with Ehri (2000) that the processes of learning to spell and 
learning to read depend on similar foundational knowledge. Because reading and spelling 
processes rely and even build on the same mental representation of a word, knowing that 
word’s spelling makes the representation much more sturdy and accessible for fluent 
reading. Since sight-word reading is the key to fluency, children must learn to map letters 
and letter combinations to sounds, and they must store that information as a single unit in 
their minds (Moats, 2000). Learning to spell therefore requires the specific instruction 
and gradual integration of information about speech sounds, meaning, and print, which 
together support memory for whole words used in reading and spelling (Adams, 1990; 
Moats, 2006).  
Reading and spelling are not only cognitively connected but developmentally 
connected as well. Ehri (1987) suggested that Henderson’s stages of spelling 
development parallel Chall’s (1996) stages of reading development. The spelling stages 
demonstrate how children use their phonological/orthographic knowledge for both 
reading and writing; and they demonstrate that ―reading nourishes spelling, but writing 
automatizes it‖ (Henderson, 1992, p. 23). 
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Spelling and Writing 
Conventional spelling is expected in a literate society, and gross errors in spelling 
are often equated with lack of respect for the reader, ignorance or incompetence. The 
National Commission on Writing for America’s Families, Schools, and Colleges (2005) 
reported that more than 80% of employment applications are rejected if there are several 
misspellings. Croft (1983) therefore justified the need for spelling instruction as 
―necessary for effective writing‖ (p. 8). 
Moseley (1993) suggested in his study of poor spellers that children will limit their 
written language in terms of quality and quantity as they attempt to minimize spelling 
errors. He concurred with Houck and Billingsley (1989) that poor spellers write less 
often, produce less text with less elaboration, and use fewer multisyllabic words. Graves 
(1983) described the effect of children’s poor spelling skills on their writing, calling 
struggling spellers ―safe word‖ spellers, avoiding words they know but cannot spell by 
writing in a much simpler form. Shanahan (1987) added that children lose automaticity of 
the writing process when they must stop often and struggle with their spelling. Writers 
who have to work too hard at spelling consume valuable cognitive resources that they 
need for higher-level aspects of composition (Singer & Bashir, 2004). Therefore, as 
spelling improves, writing skills will also be positively affected. 
Models for a Conceptual Framework in Spelling 
The process of spelling is not only considered a visual memorization task but must 
initially be considered a language-based skill where information about the sound 
structure of spoken language is critical (Gillon, 2004). Knowing that a spoken word is 
comprised of smaller sound units contributes to children’s ability to spell accurately 
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(Moats, 2005). Researchers have developed a number of competing models to explain 
word recognition, but these models spill over into the area of spelling (Ehri, 2005; Frith, 
1980; Henderson & Beers, 1980; Schlagal, 2001). Understanding the models provides a 
theoretical context for how to spell regular and irregular words and helps conceptualize 
how children translate spoken words into printed form. Figure 3 delineates the various 
models of the cognitive processes in spelling and how they converge to form the 
theoretical foundation for this dissertation. 
Figure 3 
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Dual-Route Model 
Human problem solving often exhibits a distinction between memory-based and 
analytic methods (Houghton & Zorzi, 2003). The human memory can recognize 
previously encountered problems and quickly retrieve possible solutions based on 
experience (Gillon, 2004). Humans are able to analyze novel problems and apply general 
problem-solving procedures in their attempts at resolution. The dual-route model of 
spelling and reading incorporates this process. 
Originally proposed by Coltheart (1978), the dual-route theory was a model to 
explain word recognition in the process of reading. The model postulates that two routes 
are utilized in understanding the meaning of a printed word: the lexical route, or visual 
memory of word forms, and the sublexical, or phonological, route. Coltheart maintained 
that since irregular words cannot be encoded phonologically, an alternate visual route 
must be used to access the meaning of these words. The lexical route, which allows 
children to form associations between written words and the meanings of words from 
their mental lexicon, is independent of the sublexical route. Children may use letter cues, 
orthographic shapes, or known letter patterns to access memory of the whole word. Using 
a mental dictionary of letter patterns, the lexical route retrieves information from long-
term storage. The lexicon cannot be accessed if a child has not yet been exposed to a 
word (Seidenberg & McClelland, 1989). This lexical route seems arbitrary and must be 
learned by rote since letter-sound relations are minimally involved (Ehri, 1992). 
The sublexical, or phonological, route involves a rule-based system which dictates 
the relationship between graphemes and pronunciation (Coltheart, 1984). It is activated 
when confronted with unfamiliar or low-frequency words. The sublexical route applies a 
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grapheme-phoneme conversion process to help children understand how a word can be 
broken down into smaller parts and how letters map onto sounds (Gillon, 2004).  
Within this model, phonological awareness would only be necessary as children 
activate the sublexical route when encountering unfamiliar words (Castles, Holmes, & 
Wong, 1997). The dual-route model posits that through multiple repetitions of hearing 
and seeing a word simultaneously, children can learn a word even without understanding 
its structure (Ehri, 2004; LaFrance, 2007). Therefore, in this model, it is possible for 
children with no awareness of a word’s sound structure to access its meaning purely 
through the lexical route. For skilled readers, visually familiar words are accessed 
without any phonological mediation, while new words are accessed through phonological 
processing (Doctor & Coltheart, 1980). 
Frith (1980) applied this dual-route reading model to spelling and suggested 
separate, independent routes for producing the spellings of words. While the lexical route 
functions similarly to the reading model, the phonological route produces spellings by 
segmenting words into phonemes, determining the relationship between graphemes and 
phonemes based on English language rules, and then generating the correct spelling. The 
phonological route is successful for regular words but ineffective for spelling irregular 
words whose phonemes do not always have one-to-one correspondence. Rapcsak et al. 
(2007) found that children often generate misspellings by over-applying the phonological 
route to irregular words. Perfetti (1997) suggested that spellers must acquire alphabetic 
knowledge and memory for large numbers of word-specific and morphological 
information; failure to do so results in ―difficulties with written language‖ (p. 321). 
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Ehri (1992) criticized Coltheart’s (1978) dual-route theory, pointing out that most 
irregular words are partially regular, and that children can still use phonological cues to 
read and spell the parts they know. In their study of how children read nonwords, Ehri 
and Wilce (1982) found that learning sight words is, at the root, an alphabetic process in 
which spellings of specific words are secured to their pronunciations in memory. Thus, 
Ehri devised an alternate look at the dual-route model known as the modified dual-route 
model (Gillon, 2004). 
Modified Dual-Route Model 
Ehri (1992) adapted Coltheart’s model (1978) to illustrate that children use the 
relationships between pronunciation and spelling to help their memory and decrease 
demand of their storage capacity so that they do not have to memorize an entire word. 
Claiming that it was too inefficient to evaluate every orthographic shape of each new 
word, she suggested that it is more plausible that once children acquire understanding of 
the connections between graphemes and phonemes, they will use those cues as much as 
possible to access the orthographic representation of the word in their mental lexicon 
(Ehri, 1997). 
The modified model changes Coltheart’s lexical route (1978) to the visual-
phonological route (Ehri, 2000). Ehri’s primary assumption is that based on alphabetic 
and orthographic information, immediate connections are created between the visual 
form of the word and its pronunciation. Children are thus able to recall the word in 
question without having to phonologically recode. These connections are only possible if 
children have been exposed to the word and have a working knowledge of phonological 
aspects of language. Without that working knowledge, children will experience difficulty 
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recognizing printed words through the phonological route, and they will also be hindered 
at building sight-reading skills as text becomes increasingly more difficult (Ehri, 2004). 
Analogy Model 
In Ehri’s modified dual-route model (1992), she suggested that the spelling-
pronunciation connections are formed as children gain understanding of phonological 
processes of language (Gillon, 2004). After children develop knowledge that patterns 
exist among words in the onset-rime level of phonological awareness (Treiman, 1992, 
1993), they are better able to apply those patterns in their reading and spelling. Goswami 
& Bryant (1990) found that this process of reading by analogy is important in the later 
stages of reading development after children develop the ability to rhyme words, 
categorize words according to their rhyming sound, and then apply the rhyming sound to 
novel words.  
Marsh, Friedman, Welch and Desberg (1981) studied the reading patterns of seven- 
and ten-year-old children and found that while the older children could apply reading by 
analogy, the younger children could not. Greaney (1992) proposed that the analogy 
process encourages older children to activate what they know about the phonological 
process by applying previous knowledge to what they do not yet know, helping poor 
spellers and readers to strengthen their skills. This process is consistent with the modified 
dual-route model for spelling and reading (Gillon, 2004).   
Connectionist Model 
Both the dual-route model and the analogy model have influenced the development 
of a more recent model called the connectionist model. While not without its critics 
(Coltheart, Curtis, Atkins, & Haller, 1993), the connectionist model provides a 
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framework for explaining cognitive spelling processes as well as poor patterns of 
performance (Ehri, 2000; Treiman, 1993). 
Seidenberg and McClelland (1989) proposed this reading model based on the 
connectionist approach to learning. This view dispensed with the dual-route perspective 
for learning in favor of a ―single, uniform procedure that learns to process letter strings 
through experience with the sound-spelling correspondences implicit in the set of words 
from which it learns‖ (p. 525). The model posits that exposure to print strengthens the 
cognitive network connections required to read. 
Plaut, McClelland, Seidenberg, and Patterson (1996) proposed a similar model for 
spelling, emphasizing the importance of phonological information for word recognition 
and spelling. The model came from a computer-generated formula that measures the 
strength of connections achieved when increasing the weights between the orthographic 
units and the coded letter strings (Houghton & Zorzi, 2003).  
The connectionist model is based on the premise that connections between spoken 
and written words are gradually learned through interactive patterns of activity 
represented by the component skill processors. As children see a word, they generate the 
appropriate phonological representation through excitatory and inhibitory interactions 
among the orthographic, phonological and semantic units. When their connections 
between specific graphemes and phonemes are strengthened, and increased phonological 
information is activated, the affirmed connections remain and the wrong matches are 
suppressed (Houghton & Zorzi, 2003).  
As explained by Harm and Seidenberg (1999), the computer formula uses 
orthographic information as input units to code letter strings. The output units stand for 
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phonological information, and the weights represent the learning that takes place. Hidden 
units between the input and the output units describe the connections between the 
components. As more connections are made between the phonological and orthographic 
data, the more complex the spelling/reading task becomes. In an attempt to explain poor 
spelling performance in the connectionist model, Brown and Loosemore (1994) reduced 
the number of connections between the phonological and orthographic forms; they then 
found that spelling performance plummeted to that which resembled the pattern of a 
dyslexic child. 
The connectionist model demonstrates that children use knowledge about 
phonological and orthographic structure to recognize regular and irregular words in print 
and eventually reproduce those words in their spelling (Gillon, 2004). Most children who 
do not make rapid connections between orthographic and phonological forms of a word 
do not become fluent readers or proficient spellers (Gillon). Although learning words by 
rote in the initial stages of development may prove successful, Ehri (1992) pointed out 
that as text complexity increases, learning the arbitrary shapes of words and attaching 
meaning to them without phonological support becomes burdensome and unmanageable. 
Thus, the connectionist model highly supports phonological awareness in spelling and is 
consistent with Ehri’s (1997) modified dual-route model and the analogy model.   
Dual-Route Connectionist Model 
Houghton and Zorzi (2003) used the computer-generated connectionist model to 
study normal and impaired spelling processes. They found through their computer 
simulations that the removal of all influence of sound-to-spelling processes was not 
possible, even in spelling known words in the lexical route. They also found that when 
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the two lexical and sublexical routes were in agreement, the lexical activation was 
strongly reinforced by the phonological route. Houghton and Zorzi concluded that while 
two routes exist, there is constant interaction between them, strengthening connections 
between the component skills. Their seminal study presented the first fully implemented 
connectionist dual-route model of spelling. 
The connectionist dual-route model of spelling assumes several theoretical claims. 
First, both lexical and sublexical routes are activated in parallel with competitive-
cooperative interactions at the grapheme level. Thus, the output of the final spelling is 
determined by the combination of information from both routes. Cooperation occurs 
when both routes agree on the spelling; when they do not, the most strengthened route 
will win (Houghton & Zorzi, 2003). Second, how quickly the lexical representations 
activate depends on their frequency of use. Frequently used words are thus generated 
more quickly from the lexical route than occasionally used words (LaFrance, 2007). 
Third, the sound-spelling mapping is parallel, associative, and based on experience 
of whole words. Both routes are activated and connected with one another, creating 
associations between the component skills of phonology, orthography, and semantics, 
and working to produce spellings of the whole word based on past experience (Ehri, 
2005). 
Katz and Frost (2001) also described the visual and phonological routes for 
decoding and spelling, but they argued for a hybrid view where less familiar words are 
broken down into ―grain size‖ (p. 299) bits of information and are then used to probe the 
lexicons for a match. In their previous study of Croatian speakers, Katz and Feldman 
(1983) found that Croatian readers more quickly recognized words via the phonological 
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route than readers of English because of the consistent sound-letter correspondence of the 
Croatian language. Since there is no ambivalence in letter-sound connections, 
phonological activation from print can be faster than in English, where less obvious 
connections prevail.  
Katz and Frost (2001) concluded that both reading and spelling depend on 
graphemic and phonological information, and that the more opaque a language is, the 
longer it will take to process phonologically. They suggested that internal orthographic 
representations of words become increasingly strengthened with each new exposure, but 
not all the graphemes in a word are strengthened equally.   
Component Skills of the Dual-Route Connectionist Model 
The various models of the cognitive spelling process all suggest the interplay 
between certain components in order to produce a final spelling (Katz & Frost, 2001; 
Moats, 2000; Schlagal, 2001; Scott, 2007). In the connectionist model, these skills 
develop as children are more exposed to print and directed instruction that helps to excite 
or inhibit interactions between phonology, orthography, morphology and mental 
orthographic images in the brain (Houghton & Zorzi, 2003). Muter and Snowling (1997) 
suggested that each of the components influences the others as children develop their 
spelling patterns, but that phonological processing lays the foundation for the spelling 
process. Corcos and Willows (1993) also proposed that as children’s cognitive processes 
involving phonological, orthographic, and visual abilities develop, they more easily 
acquire knowledge from print and instruction. 
Many theorists have adopted this view of multiple factors on written language 
ability and disability, with neither visual, orthographic, or phonological processes 
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considered the sole cause of success or difficulty in children (Barker et al., 1992; 
Berninger & Abbot, 1994; Manis, Szeszulski, Holt, & Graves, 1990; Stanovich, 1993; 
Venezky, 1993; Watson & Willows, 1993; Willows et al., 1994). Analyzing the errors of 
struggling spellers based on the four components provides information regarding the 
underlying causes of those errors (James, Silliman, Bahr, & Berninger, 2006). 
Good spellers must be able to relate sounds to letters, recognize various spelling 
patterns, identify and understand morphological markers, and create mental orthographic 
images of words. Children need to access these multiple components and rapidly create 
connections between them in order to strengthen their spelling skills (Scott, 2007). The 
following four cognitive components are necessary for accurate spelling. 
Phonological Awareness 
Phonological knowledge has received much attention in early education over the past 
two decades, and its overall importance to linguistic development is well documented 
(Adams, 1990; Ball & Blachman, 1991; Ehri, 1989; Goswami & Bryant, 1990; Larrivee & 
Catts, 1999; Snow, Burns & Griffin, 1998; Stackhouse & Wells, 1997). Schlagal (2001) 
reported on the profusion of research connecting phonological knowledge to reading and 
spelling ability, and Carlisle (2003) added that of the four underlying cognitive components, 
phonological knowledge is the most important. Increasingly, researchers view phonological 
knowledge as a requisite skill to spelling (Ehri, 2000; Goswami & Bryant, 1990; Read, 1986; 
Treiman & Bourassa, 2000), especially phonemic awareness skills (Adams, 1990; Bryant, 
Nunes, & Bindman, 1997; Muter & Snowling, 1997).  
Phonological awareness is the understanding that spoken language is composed of 
words that can be segmented into a sequence of phonemes, and that these phonemes are 
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represented by graphemes in an alphabetic writing system (Liberman & Shankweiler, 
1991). Some researchers have deemed this skill a prerequisite to spelling and reading 
(Lundberg, Olofsson, & Wall, 1980; Tunmer & Nesdale, 1985), without which spelling and 
reading are not possible. They believe that phonological awareness facilitates the 
acquisition of the other component skills. Mommers (1987), while holding that spelling and 
reading are separate processes, stated that the ability to ―spell accurately and the ability to 
apply basic phonic rules in decoding are closely related. If this relation were found to be 
causal, it would be expected that spelling instruction would have the greatest impact on 
reading achievement‖ (p. 126). 
Most researchers posit that phonological awareness develops even earlier than an 
understanding of the alphabetic principle. Lundberg, Frost and Petersen (1988) found that 
prereaders could be taught phoneme segmentation and blending of two-, three-, and four-
phoneme words.  While they found that phoneme segmentation ability needed explicit 
instruction, training in these skills had a dramatic facilitating effect on subsequent 
spelling acquisition.  
Rohl and Pratt (1995) conducted a longitudinal study of prereading children and 
concluded that verbal memory, while related, does not consistently predict spelling 
abilities. Phonological awareness, however, is highly related to spelling ability. In 
addition, Lafrance and Gottardo (2005) found that in a sample of bilingual first 
graders, verbal memory and phonological awareness were correlated with decoding 
and word recognition; but because phonological awareness was the stronger predictor 
of the two, the effect of verbal memory disappeared in the regression analyses. 
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Uhry (2002) examined the spelling abilities of children in kindergarten through 
grade 2. She concluded that naming speed and phonological awareness contributed 
significantly and uniquely to spelling proficiency for the second graders, even when 
she controlled for early word reading and vocabulary. In 2005, Strattman and Hodson 
similarly compared the decoding and spelling scores of beginning readers with their 
performance on various tasks of phonological awareness, naming speed, verbal 
memory, receptive vocabulary, and nonverbal intelligence. Their analyses also 
revealed that both naming speed and phonological awareness significantly contribute 
to spelling abilities. 
Sprenger-Charolles et al. (2003) also studied young learners over a four-year 
period in relation to reading aloud, silent reading, and spelling. They concluded that 
phonological processing seems to be more important than orthographic processing in 
the early stages of reading-spelling acquisition, suggesting the movement of children 
through stages of their understanding of the linguistic process. These studies 
demonstrate that children who are aware of the phonological structure of words use 
this knowledge in their early spelling attempts. 
Some studies also demonstrate that poor spelling may be a reflection of 
underlying difficulties with phonological processing (Moats, 1991; Roy, 1999; 
Vellutino & Scanlon, 1991). Bruck and Treiman (1990b) found that normal spellers 
differ drastically in the phonological strategies they use to decode words and dyslexic 
children lack strong spelling-sound correspondence. Stanovich (1993) suggested that 
the first breakdown for many struggling spellers is often phonological, while the 
second level of breakdown occurs in the orthographic or visual processing realm. 
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Children who can grasp phonological skills may still be unable to extract knowledge 
of orthographic patterns from print exposure or to integrate phonological and 
orthographic information, and therefore fail to move beyond the alphabetic stage 
(Barker et al., 1992; Olson, Wise, Conners, Rack, & Fulker, 1989; Stanovich et al., 
1991). 
Phonological knowledge continues to be one of the best predictors for reading and 
spelling (Adams, 1990; Anthony & Lonigan, 2004; Bowey, 2002; Cunningham, Perry, & 
Stanovich, 2001); however, it is not considered the only component required for proficient 
reading and spelling. In the last 25 years, research into the connection between reading and 
spelling (Bailet, 2004) relative to other linguistic components has revealed the interaction 
between several components. Beyond phonological awareness, the other spelling 
components are orthographic knowledge, morphological knowledge, and the development 
of mental orthographic images influenced through print exposure (Apel, 2004; Bryant et 
al., 1997; Carlisle, 2003; Treiman & Bourassa, 2000).  
Orthographic Processing 
The second spelling component, orthographic knowledge, is defined as the ability to 
translate spoken language into written form (Apel, Masterson, & Niessen, 2004; Barker et 
al., 1992; Perfetti, 1984). More specifically, it is the understanding that letters represent 
sounds. Orthographic processing utilizes the ability to form, store, and access specific 
spelling patterns in the lexicon to use in spelling and reading (Stanovich et al., 1991). 
Orthographic knowledge defines which letter patterns are permissible in the written code and 
involves memory for spelling patterns associated with specific words.  
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For example, the sound /f/ can be represented by ―f‖, ―ff‖, ―gh‖, or ―ph‖, but not all of 
the options are permissible at the beginning of a word. This knowledge may be acquired 
either implicitly from exposure to print, or more explicitly by direct instruction of 
spelling patterns (Barker et al., 1992; Cunningham & Stanovich, 1990; Ehri, 1992; Juel et 
al., 1986; Stanovich, West, & Cunningham, 1991). 
The importance of orthographic knowledge in spelling proficiency and acquisition 
is widely accepted (Barker, Torgesen, & Wagner, 1992; Bear, 1992; Ehri, 1989, 1991; 
Fischer, Shankweiler & Liberman, 1985; Frith, 1980; Henderson, 1990, 1992; Tangel & 
Blachman, 1992; Treiman, 1984; Waters, Bruck, & Malus-Abramowitz, 1988). The 
English language’s inconsistent patterns and approximately 50 speech sounds make 
knowledge of orthography especially important. Accurate spelling cannot be derived 
solely on the basis of phonetics and is thought to be acquired, at least in part, through 
exposure to print as children develop spelling-to-sound knowledge (Stanovich, 1992; 
Treiman & Bourassa, 2000). Spelling instruction teaches the common letter sequences 
necessary for efficient reading and reinforces orthographic knowledge for both reading 
and spelling (Adams, 1990). 
Many researchers agree that spelling and reading share many common 
orthographic conventions, but they differ in their application of this orthographic 
knowledge (Ehri, 1991; Henderson, 1990; Nelson, 1980). Even if children know letter-
sound correspondences for reading, they may still struggle with spelling since they 
must recall all of the graphemic options and be able to select the correct one (Roy, 
1999). Conrad (2008) found that practice at reading words enabled children to 
recognize common letter patterns and develop orthographic representations. But 
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although reading could be supported by incomplete orthographic representations, 
spelling could not. He concluded that there exists strong transfer between reading and 
spelling and that spelling practice may be particularly useful in establishing 
orthographic representations for reading.  
Corcos and Willows (1993) observed that readers initially process words using 
phonological letter-by-letter strategy but later develop more holistic processes using 
spelling patterns as a visual unit of analysis. They found that this later strategy using 
orthographic knowledge provides more accurate recall and faster word identification 
for reading.  
How phonological and orthographic knowledge are connected remains a subject of 
debate. Several researchers have found correlations between tasks that measure children’s 
orthographic and phonological skills, and they argue that proficient spelling depends on 
the integration of phonological, orthographic, and motor processes (Berninger & Abbot, 
1994; Corcos & Willows, 1993; Frith, 1985; Ehri, 1989, 1992; Juel et al., 1986).  
Yet other researchers hold that phonological and orthographic skills are dissociated, 
each making an independent contribution to performance on written language tasks and 
each building upon the knowledge of the other (Barker et al., 1992; Corcos & Willows, 
1993; Olson, Forsberg, & Wise, 1994; Olson, Wise, Conners, Rack, & Fulker, 1989; 
Stanovich, et al., 1991). Those who argue for the dissociation between phonology and 
orthography emphasize the auditory aspects of phonological processing and the linguistic 
visual processing demanded by decoding or encoding print (Barker et al., 1992; Corcos & 
Willows, 1993).  Still others believe the orthographic and phonological processes are 
interactive, rather than independent, and that the two develop in parallel (Burt & Tate, 
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2002). Sometimes the phonological and orthographic paths seem disjointed, and other 
times integrated (Berninger & Abbott, 1994; Foorman, 1994). 
In Ehri’s modified dual-route theory, (1989, 1992, 1997) she argued for an 
integrative view of reading and spelling development based on shared sources of 
phonological and orthographic knowledge. Phonological knowledge becomes 
amalgamated with ―orthographic images‖ connected to specific words in both reading 
and spelling.  She concluded that both visual and phonological factors work in tandem to 
set up orthographic images in memory.  
Ehri changed the dual-route model to include the visual-phonological route for 
word recognition, with connections linking knowledge of letter-sound correspondences 
and other orthographic regularities of print to speech. In the process of reading, children 
find words in lexical memory by linking spellings to pronunciations rather than to 
meanings.  As they advance to more mature reading, letter-sound knowledge remains 
necessary to form networks of visual-phonological connections (orthographic images). 
Ehri and Wilce (1982) found that orthographic associations were harder to remember 
than phonetic associations.  While some tasks are considered phonological and others 
orthographic, successful reading and spelling depends on a phono-orthographic path, 
requiring the integration of both. In summary, Ehri (1997) believed phonological 
awareness becomes amalgamated with orthographic knowledge to form orthographic 
images for spelling, which in turn promotes better reading. 
In support of Ehri, Berninger and Abbot (1994) conducted a large study to test 
whether their multiple-connections model of orthographic and phonological coding 
relationship could be used effectively to diagnose word recognition and spelling 
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difficulties. In their study of 600 children, they measured phonological codes, phonemic 
codes, orthographic codes, and syllable codes. Orthographic codes were measured 
according to how shapes were perceived and how children memorized orthographic units 
of varying size (whole word, single letters, or letter clusters). Five orthographic-
phonological code connections were tested: whole word-name, letter-phoneme, letter 
cluster-phoneme, letter cluster-rime, and letter cluster-syllable.  
Berninger and Abbot (1994) found that orthographic and phonological skills were 
functionally related despite their unique contributions to reading and spelling. They 
concluded that all the orthographic-phonological connections in the study were needed 
for reading and spelling, and that the more connections present, the higher the reading 
and spelling achievement. Conversely, as the number of functional code connections 
decreased, reading and spelling scores declined. Their research supports the modified 
connectionist dual-route model.   
Barker et al. (1992), however, did not agree that phonological and orthographic 
knowledge are integrated. They investigated the role of orthographic processing skills on 
various reading tasks as well as children’s knowledge of conventional spelling patterns.  
The test questions were either phonological or orthographic in nature. Since orthographic 
skills enable instant recognition of multi-letter or whole-word units, the orthographic 
information was more word specific and involved memory for visual spelling patterns 
related to individual words or word parts. They concluded that the variation in 
orthographic skills could not be entirely explained by the variation in phonological skills, 
and each skill contributed independently to performance on these word-reading and 
spelling-recognition tasks. 
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Stanovich et al. (1991) also studied orthographic processing to determine variability 
in word recognition and spelling once phonological processing had been excluded. Their 
conclusion was that variation in orthographic processing skill was independent of 
phonological processing ability. They also examined the relationship between 
orthographic processing and print exposure, finding that orthographic processing is 
highly associated with print exposure. Because all the variance could not be explained by 
phonological awareness and print exposure, however, they felt that Frith’s (1980) 
hypothesis that orthographic problems might result from a shallow and nonanalytic 
processing style during exposure to print was a plausible explanation of the source of 
orthographic processing differences. 
Children with difficulties in written language may struggle with either phonological 
or orthographic information (Barker et al., 1992; Berninger & Abbot, 1994; Manis et al., 
1990; Seymour, 1997; Stanovich et al., 1991). Poor spelling skills may be attributed to a 
lack of phonological or orthographic knowledge, resulting in difficulty perceiving, 
remembering, or representing spelling patterns in words (Scott, 2007); or they may 
indicate the need for more explicit experience with the orthography to acquire analytic 
processing skills (Barker et al., 1992; Frith, 1980; Hoff, 1985.) 
Manis et al. (1990) found that children with orthographic deficits possess some 
visual processing difficulty specific to written linguistic information. They experience 
difficulty processing visual information in words holistically, and they fail to process 
enough letters at a glance to match them with stored orthographic representations of 
words or word parts. Thus, their lexicons are incomplete, and matching visual images 
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from the printed page or retrieving words from memory for spelling becomes a hindrance 
to the linguistic process. 
Bowers and Wolf (1993) studied children with problems in phonological 
processing and naming speed. They described a double-deficit hypothesis in which 
children with both phonological and naming speed deficits were more impaired readers 
than those with a single or no deficit. Badian (1994) extended the findings of Bowers and 
Wolf by adding an orthographic factor. She hypothesized an association between the 
number of deficits and the degree of reading impairment, resulting in a triple-deficit 
hypothesis including phonological, naming speed and orthographic deficits. 
As these studies suggest, orthographic knowledge is a significant component in the 
spelling processes. While the relationship between phonological awareness and 
orthography remains under scrutiny, researchers overwhelmingly support the premise that 
connections exist between them that integrate and support each other in the spelling and 
reading process. As researchers have found, however, phonology and orthography are not 
enough to explain the variation in spelling abilities. Thus, more components must be 
considered. 
Morphology 
Morphological knowledge is described as the awareness that words can be broken 
into finite units of meaning, with morphemes functioning as the smallest unit possible 
(Scott, 2007). Affixes can potentially be added onto either end of base morphemes and 
thus change the meaning. Treiman (1993) observed that even early spellers understand 
the relationships between phonemes and graphemes, orthographic conventions, and 
morphology. Moats (2005) described the cognitive representation of words as 
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associations between phonemes as well as associations between spoken morphemes and 
whole printed morphemes.  
Morphological knowledge is an important component that facilitates better spelling 
in children (Carlisle, 2003). Typically, this component skill has been overlooked in 
research studies as well as spelling instructional programs (Apel et al., 2004; Bear et al., 
2004; Carlisle, 2003). Memorizing letter sequences without understanding the 
morphological structure of words limits children from applying generalizations to similar 
patterned words. As with previous components, this skill does not stand alone; rather, 
builds on the alphabetic principle and letter-sound relationships to convey meaning 
(Carlisle, 2006). 
Morphological knowledge contributes consistently and uniquely to spelling around 
the fourth grade (Nagy, 2007; Nagy, Berninger, & Abbot, 2006). Carlisle (2003) found 
that the ability to extract the base unit from a given word requires analyzing morphemic 
structure, but adding affixes onto a base unit involves semantic and syntactic knowledge. 
She tested children’s ability to generate derived words from base words and found that 
they struggled less spelling orally than in writing the word. She concluded that spelling 
derived forms is based on the children’s knowledge of a base word; if they spelled the 
base word incorrectly, they rarely spelled the derived word correctly. She also discovered 
that the children tested spelled more accurately on words with transparent morphological 
changes than on words with opaque changes (for example, enjoy to enjoyment v. decide 
to decision). In her study of three grades of children, she concluded that all children are 
influenced by morphology but that older children are better able to manipulate affixes 
according to the meaning of the word.  
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While the role of morphology in the spelling process is not as significant as 
phonology and orthography, it contributes to children’s word understanding and ability to 
create cognitive connections to produce better spelling. In order for these three 
components to affect spelling proficiency, children must be able to make a mental 
orthographic image of the word and connect it to its meaning, which can then be added to 
the mental lexicon of vocabulary. 
Mental Orthographic Images 
The fourth component, mental orthographic images (MOI), is also known as visual 
orthographic images (Ehri, 1986; Glenn & Hurley, 1993). Mental orthographic images 
consist of mental pictures created and stored in the mental lexicon of letters, syllables, 
affixes, and whole words (Apel, 2004). Clearly formed MOI require that children link 
letters to sounds, and they identify syllables and affixes attached to the base morpheme 
(Carlisle & Fleming, 2003). As children experience repeated exposures to a given word, 
solidification develops between the spoken word and the written word, thus creating the 
MOI in the mental lexicon. When children can easily reject a misspelling, they 
demonstrate the structural strengths of the MOI (Moats, 2005). These clearly formed MOI 
are needed for fluent reading and proficient spelling (Cassar & Treiman, 2004; Scott, 
2007).  
To create a clear MOI, the other components must be thoroughly integrated. 
Phonological information must link orthographic patterns and morphological units to 
create a single representation (Ehri, 1997). Perfetti (1997) also reported that mapping 
occurs between letters, syllables, affixes, and whole words to sounds and pronunciation 
until the two paths become one, merging into a single representation. Children who have 
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difficulty in spelling, who usually have poorer phonological and orthographic ability, fail 
to integrate the components to form a clear MOI (Perfetti). 
Carlisle and Fleming (2003) investigated the morphological knowledge of first and 
third graders and concluded that morphological development in the early years depends 
on children’s ability to create MOI. They based their study on a model developed by 
Schreuder and Baayen (1995) and found that children must first have MOI for both the 
base word and the affixes before they can dissect the word. The crucial element for 
morphological development is the creation of MOI. 
Ehri and Wilce (1982) investigated the effects of letters typed in lower case (rowing) 
and mixed case (roWiNG) on orthographic images of middle schoolers and college students. 
Based on the hypothesis that words are stored as MOI and not a memorized string of 
individual letters, they hypothesized that the mixed-case words would be more difficult to 
read since it interrupted the lower-case orthographic images already stored as MOIs. In their 
research, the college students demonstrated a greater disruption in reading mixed-case words 
than the seventh graders, and the college students actually took longer to decipher the 
words. While a significant difference existed for the college students, the younger group was 
not affected. These results suggest that MOI may not be as firmly entrenched in younger 
children, possibly due to less exposure, and that a strong visual component existed in the 
storage of printed words in the mental lexicon.  
 Taken as a whole, the four main underlying spelling components previously 
discussed are required for proficient spelling, with each playing a specific role in 
supporting spelling development. A fifth component presented in some of the literature is 
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exposure to print. Because of the unique position of TCKs living outside their home 
country, print exposure in relation to spelling will be discussed. 
Print Exposure 
Several researchers have included print exposure as one of the primary components 
of spelling abilities based on a connectionist dual-route model (Cunningham, Perry, & 
Stanovich, 2001; Stanovich & West, 1989). Treiman and Bourassa (2000) posited that 
accurate spelling requires more than phonological input and is acquired, at least in part, 
through print exposure. In the connectionist reading model, Seidenberg and McClelland 
(1989) included print exposure as a means of strengthening the cognitive network 
connections required to read.  
Plaut, McClelland and Seidenberg (1995) incorporated print exposure in their 
connectionist spelling model as well. They held that children with limited exposure to 
print would experience weaker connections, leading to weaker spelling performance. 
LaFrance (2007) added that because of this intrinsic weakness, English-Language 
Learners (ELLs) would be at a disadvantage given their lack of experience with written 
English. While not disputing the value of print exposure, Juel, Gough, and Griffith (1986) 
reported that a sufficient amount of phonological awareness needed to be developed 
before the effects of print exposure could be measured. 
Several studies have demonstrated the strong connection between print exposure 
and the remaining component skills. In children, measures of print exposure have been 
found to account for variance in orthographic processing, ranging from 7% to 26% 
(Cunningham & Stanovich, 1990; Cunningham et al., 2001; McBride-Chang et al., 1993). 
Chateau and Jared (2000) investigated the effect of print exposure on phonological and 
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orthographic word-recognition processes. They found that college students who report a 
high exposure to print activate more quickly and strongly the orthographic 
representations of common words and the corresponding phonological representations. 
These results were consistent with Ferrand and Grainger’s (1992, 1993, 1994) findings 
that high print exposure activates a robust orthographic representation. 
Cunningham and Stanovich (1990) focused their study on the effect of print 
exposure on spelling and found that variance in print exposure affects orthographic 
processing proficiency, especially spelling ability. Bruck and Waters (1990) built upon 
Cunningham and Stanovich’s results, reporting that in their study of sixth graders, print 
exposure not only improved vocabulary knowledge but also contributed to improved 
word-recognition processes.  
In a follow-up study, Cunningham and Stanovich (1991) narrowed their focus to 
print exposure as a predictor of spelling, and they found that higher print exposure does 
predict better spelling skill as well as stronger word and vocabulary knowledge. They 
also emphasized that when comparing cognitive ability to spelling and print exposure, 
spelling was significantly stronger in low-ability, high-print-exposure children than in 
high-ability, low-print-exposure children. Dougherty (1998) repeated their study and also 
concluded that print exposure affects spelling ability as a secondary influence following 
phonological awareness.  
Within the connectionist dual-route model, these five components are considered 
necessary to the cognitive development of spelling ability in children. Phonological 
awareness holds a prominent position among the components, with orthography 
following close behind as it interacts with the first to build stronger connections between 
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the spoken and written word. Morphology helps children to make connection between the 
meanings of words and the sound-letter correspondences, and the MOI imbeds the 
collective information in their mental lexicons to be accessed in future reading and 
spelling tasks. Exposure to print activates these cognitive connections, helping children to 
build their spelling skills, vocabulary, and word recognition.  
Developmental Spelling Theories 
The two most prevalent theories in the literature that explain how children learn to 
spell are stage, or phase, theory (Ehri, 1986; Henderson, 1980; Templeton & Bear, 1992) 
and the more recent overlapping waves, or repertoire, theory (Apel, Masterson, & Hart, 
2004; Keuning & Verhoeven, 2008). Stage theory suggests that children learn the specific 
underlying components of the spelling process sequentially in stages. Repertoire theory, 
however, postulates that children learn about the components of spelling in response to 
each task demand regardless of stages.  
Stage Theory 
Understanding spelling requires more than knowledge of the cognitive 
components involved. Just as important is an understanding of the process by which 
children develop their spelling knowledge. Similar to the reading stages delineated by 
Chall (1996), a number of stage theories have emerged for the development of spelling 
(Ehri, 1986; Frith, 1985; Gentry, 1982; Henderson, 1981; Nunes, Bryant, & Bindman, 
1997). The basic tenet of the stage theory of spelling is a gradual, predictable 
development of skills in an orderly sequence.  
Henderson (1981) suggested five stages of spelling development. Preliterate 
writing begins when children imitate writing, as distinguished from scribbling. In the 
Spelling Achievement of TCKs     50 
 
second stage, he described letter-name spelling, when children recognize the connection 
between writing and speech. As they become aware of sounds and the letters that 
represent those sounds, children begin to spell words based on a letter-sound 
correspondence. By the time children enter the third stage, within-word pattern stage, 
they begin to acquire sight words. As a significant number of sight words are acquired, 
children use their knowledge to influence their spelling of novel words. In this third 
stage, children can spell short vowel words, use silent markers, and correctly spell sound 
clusters. They begin to learn that letter patterns can replace sounds and they recognize 
relations among words. The pivotal change in the transition is from being sound driven to 
being meaning driven.  
The fourth stage in Henderson’s 1981 theory, called the syllable juncture stage, 
describes children’s understanding of syllabication and its influence on spelling patterns. 
Children arrive at this stage around the third grade. The last stage, derivational 
principles, continues to develop throughout children’s lives, helping them to recognize 
roots, origins and similarities in word structure.  
Ehri (2000) updated and combined several stage models into the following. 
1. Pre-alphabetic, or logographic, stage – Similar to Henderson’s (1981) preliterate 
writing stage, children have little understanding of the alphabetic system. They may 
scribble or be able to draw several letters as print, usually from their own name. At this 
stage, the children’s drawings of objects look different than their ―drawings‖ for print. 
2. Partial-alphabetic, or transitional, stage – Children at this stage begin learning the 
names and sounds of alphabet letters. They can listen for sounds and write the first and/or 
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last letter correctly when spelling a word or can use one letter for each syllable (―bb‖ for 
baby). Invented spellings flourish during this stage. 
3. Full-alphabetic level stage – At this stage, children begin to segment syllables and 
sounds within word patterns. They begin to use spelling by analogy as they recognize 
orthographic rime patterns and store an increasing number of words into memory as 
MOI.  
4. Consolidated-alphabetic stage – Finally, children learn larger words and apply 
morphological understanding to words. They learn that these specific morphological 
units change the meaning of words and that the meaning of a word helps dictate the 
spelling patterns of related words. Although phonological changes occur, maintaining 
the base word helps children recognize and derive meaning from these two units.  
In support of stage theory, Young (2007) qualitatively studied six third graders in 
Australian schools regarding their spelling abilities across four related tasks. She found that 
the children consistently spelled at their developmental stage. She concluded that spelling 
stages remain an effective tool for assessing children’s current abilities and for projecting the 
direction of their future development.  
While the theory provides a general idea of typical development in children at 
various levels, many researchers counter that it fails to capture the complexities of the 
various linguistic components that children use in their spelling (Treiman & Bourassa, 
2000). Stage theory purports that children move from one stage to the next after they have 
mastered the skills in that stage. This prerequisite mastery has drawn significant criticism 
from researchers in the field (Carlisle, 2004; Hughes & Searle, 1997; Treiman & 
Bourassa, 2000). Ellis (1994) even suggested the term stage be changed to phase, 
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allowing for more flexibility and overlap as children develop.  
Carlisle (2004) refuted stage theory in response to her study of preschoolers’ use of 
derivational knowledge, even though they had not yet arrived at the partial alphabetic 
stage. Treiman (1994) also argued that development in spelling is not consistently linear. 
Children use multiple strategies in their attempts to spell and gradually build an integrated 
set of skills to help them in spelling tasks (Treiman & Cassar, 1997; Varnhagen, 
McCallum, & Burstow, 1997). Rather than developing linearly, spelling is a skill that 
emerges from the development of cognitive abilities, exposure to print, and home literacy 
experiences (Cunningham, Perry, & Stanovich, 2001; Stanovich & West, 1989). 
Deavers and Brown (1997) also criticized stage theory for its focus on building 
progressive skills to the exclusion of others. In their study of elementary children, they 
found that regardless of the stage, phonological, orthographic, and morphological 
information was utilized at each level. They concluded that the particular strategy 
children employ depends more on the task demanded than on their particular stage.   
Despite the qualitative richness of the stage theory, it is generally believed that 
spelling ability does not strictly adhere to a sequential or spontaneous manner. While 
stage theory provides an outline for spelling development, more recent research has 
challenged the notion of narrowly defined stages and has provided evidence that skills do 
not necessarily develop sequentially, but rather interact in connective and supporting 
ways with the exposure to other linguistic experiences. 
Overlapping Waves/Repertoire Theory 
In response to the criticism of the stage theory, some researchers have postulated 
a second model for spelling development. In an effort to describe the variability of 
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strategies used in spelling, Siegler (2000) proposed the general learning framework of 
overlapping waves. His theory is based on three key ideas: abundant variability, adaptive 
choice, and gradual change.  
As children learn to spell, they develop a broad repertoire of strategies from which 
to choose depending on the task at hand (Bowman & Treiman, 2002). Over time, 
however, children change the frequency of use for particular strategies. The overlapping 
waves theory allows for the use of multiple strategies and multiple shifts in strategy 
performance, clearly denying the use of a single strategy until it is mastered (Keuning & 
Verhoeven, 2008).  
According to overlapping waves theory, spelling development is conceived as a 
continuous and unidimensional process that reflects gradual improvements in children’s 
phonological, orthographic, and morphological knowledge. Also known as repertoire 
theory (Bourassa & Treiman, 2001; Deavers & Brown, 1997; Hughes & Searle, 1997; 
Masterson & Apel, 2000; Treiman & Bourassa, 2000), this theory suggests that children 
access and utilize a range of linguistic knowledge from their written and spoken language 
knowledge as they develop spelling knowledge.  
Hughes and Searle (1997) suggested that as children expand and overlap their 
repertoire of strategies, they progress in their spectrum of learning. Kelman and Apel 
(2004) defined the spectrum of skills that children develop as they acquire more 
strategies. Very young children begin with minimal phonological knowledge and MOI 
but virtually no orthographic or morphological knowledge.  
Preschoolers begin to use more phonological knowledge, try to apply orthographic 
knowledge, and occasionally draw on morphological clues to help with spelling. As they 
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improve, they rely more heavily on orthographic knowledge for sight words and on 
phonological knowledge for novel words. Their mental orthographic images are stronger 
and clearer as they are repeatedly exposed to words in print. Finally, children begin to 
rely on their morphological knowledge as they encounter more advanced words with 
affixes attached. 
The flexibility of the repertoire theory, or overlapping waves theory, explains how 
children can access each knowledge base when necessary. Children often acquire some 
orthographic knowledge before they have learned all the letter names (Treiman, 1993) 
and demonstrate an awareness of morphology when they create novel words (Carlisle, 
2003). Repertoire theory allows for flexible strategy use, whereas stage theory cannot 
accommodate for the intermingling of the underlying linguistic components of spelling 
(Cassar & Treiman, 2004).   
Types of Spellers 
Typical Spellers 
 The literature is replete with research comparing typical to atypical spellers (Apel 
& Masterson, 2001; Bourassa & Treiman, 2003; Ehri, 1986; Moats, 2005; Nelson, 1980; 
Treiman & Cassar, 1997). Children with typical spelling patterns learn the sounds of the 
language, apply orthographic knowledge to those sounds, and gradually integrate the 
components of spelling to create MOI within their mental lexicons (Scott, 2007). The 
more they are exposed to print, the better their spelling, word recognition, and vocabulary 
becomes (Stanovich, 1993). Normal spellers continue to improve their spelling abilities 
as they integrate new words from the sublexical route to the phonological-lexical route 
(Ehri, 2000). 
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Atypical Spellers 
Children who struggle with spelling, however, do not acquire proficiency in the 
spelling components that allow for integration of new information to strengthen their 
MOI. Cassar and Treiman (2004) found consistency in the literature illustrating that 
children with atypical spelling abilities demonstrated orthographic knowledge 
comparable to their reading and spelling levels, but they still seemed to lag behind in 
phonological awareness. They concluded that older poor spellers are slower in 
developing phonological skills and that their misspellings resemble those of younger 
children. Moats (1995) also found that many children with reading disabilities are 
severely delayed in their spelling achievement, but their spelling mistakes resemble those 
of younger spellers.  
Lennox and Siegel (1996) came to a different conclusion when they compared five 
groups of children: good spellers, poor spellers with reading disabilities, good readers 
with poor spelling, normal spellers with math disabilities, and poor spellers with math 
disabilities. The students were assessed on their first ten errors of a standard spelling test. 
The results demonstrated that good spellers are good spellers regardless of other 
disabilities, but poor spellers with reading disabilities perform worse than poor spellers 
with math disabilities. They proposed that because of the similarity of the 
reading/spelling process, children struggling with one area would struggle with the other 
as well. 
Bruck and Waters (1990b) examined students who were good readers but poor 
spellers, and they concluded that reading experiences do not affect the basic components 
of spelling skills even though both reading and spelling utilize some of the same 
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information. Several authors, however, have concluded that orthographic and 
phonological skills do not develop comparably in poor spellers (Cassar & Treiman, 2004; 
Hulquist, 1997; Meyler & Breznitz, 2003). Phonological knowledge appears to be 
consistently weaker than orthographic knowledge for poor spellers, which led researchers 
to conclude that the breakdown between these component skills could have significant 
influence on the spelling ability of children (Moats, 1991). 
In addition to phonological and orthographic difficulties, poor spellers may also 
experience difficulty with visual processing (Lovegrove & Williams, 1993; Watson & 
Willows, 1993). Willows, Kruk, and Corcos (1993) found that visual processing 
difficulties are also related to written language disabilities, leading to what Stanovich et 
al. (1991) called, ―another sticking point for some children—a critical locus of variance 
in word recognition and spelling skill‖ (p. 220). 
The research shows that students with atypical spelling patterns experience a 
breakdown in one or more of the components of the spelling process. Whether related to 
poor phonological skills, or problems with orthography or visual processing, any of these 
issues can affect the spelling of children. Since this study concentrates specifically on 
children growing up internationally, focus will be given to the variables that influence the 
spelling process as they might relate to this population. TCKs may function normally in 
spelling, experience organic problems in their spelling production, or experience an effect 
from a variety of variables that may influence the spelling process. Thus, the 
characteristics of a TCK are considered as well as what the literature illuminates in 
relation to these variables. 
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Third Culture Children (TCK) 
The term Third Culture Kid (TCK) was first proposed by sociologists John and 
Ruth Hill Useem (Useem, 1993) as they studied American expatriates in India. The 
Useems coined the term to refer to children who lived outside their first culture (the 
passport country) in a second culture (the host country) and who developed similar 
patterns of relating that blended their various backgrounds and experiences (third 
culture). As Ruth Useem continued to study TCKs in 76 countries spanning several 
decades, she observed an emerging consistency of behavior patterns among TCKs. Years 
later, Pollock (1999) expanded the definition of TCKs and elaborated further on their 
characteristics. 
Characteristics of TCKs 
TCKs are influenced by many elements of various cultures. From their passport 
country TCKs learn traditions, language, and lifestyle that they mix with what they learn 
as a ―guest‖ in the host country, as well as from other ―third culture people‖ in their lives 
(Pollock, 1999). Edo (1988) called the third culture experience a ―culture without a 
country‖ (p. 23). As a group, they include children of parents who work in the business, 
diplomatic, military, and missionary communities. Sometimes called transculturals 
and transnationals, they have been described in terms of cultural marginality 
(Bennett, 1993). 
Pollock & Van Reken (2001) offered the following definition of a TCK: 
A Third Culture Kid (TCK) is a person who has spent a significant part of 
his or her development years outside the parents’ culture. The TCK builds 
relationships to all of the cultures, while not having full ownership in any. 
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Although elements of each culture are assimilated into the TCK’s life experience, 
the sense of belonging is in relationship to others of the same background. (p. 19) 
Within their context of a cross-cultural and highly mobile world, TCKs usually 
maintain a privileged lifestyle compared to those in the host culture (Stultz, 2003). As 
children of employees of transnational corporations, mission organizations, the military, 
or diplomatic corps, TCKs develop a global perspective of the world and those around 
them.  
Educational Options 
Educational options for international families depend heavily on their location of 
service. In terms of schooling opportunities for most families living cross-culturally and 
who desire their children to reside at home, four major options surface (Pollock & Van 
Reken, 2001; Wrobbel, 2004). First is attendance in a local national school. 
National schools. While this option is least exercised, many TCKs gain a quality 
education at a low cost using the national schools in their host country (Pollock, Brooks, 
& Blomberg, 2001; Storrs, 1998). The benefits are that students are able to live at home 
and enjoy a high degree of interaction with the culture and the language in the host 
country. Local schools are inexpensive relative to other options, as well as convenient. 
Limitations include minimized opportunities to develop English literacy and academic 
skills. Parents choosing this option need to provide supplemental work in their native 
language and to be prepared for the significant difference in worldview that children 
absorb through their schooling experience (Wrobbel, 2004). 
Other English-speaking parents prefer their children to study in their first language 
of English because the children will eventually repatriate to the passport country. Options 
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for most families include international schools, Christian day schools, boarding schools 
or home school. The first three are dependent on location, while home school can be 
available anywhere it is legal.  
International schools. International schools offer excellent academic programs 
from highly qualified educators (Risch, 2008). Children are able to live at home with 
their parents and interact with students from all over the globe. These students are 
children of expatriates employed by international businesses and corporations, non-
governmental organizations, embassies and other governmental institutions, educational 
institutions, and some religious organizations.  
Many international schools also include national children from the host country; 
these children sometimes even comprise a majority of the student body. Most children 
attending international schools come from an above-average socioeconomic background, 
and their families place emphasis and value on high-quality education (Risch, 2008). The 
greatest limitation of international schools for non-diplomat families is the enormous 
tuition cost. 
Christian schools. Christian day schools exist all over the world, with more than 
135 serving TCKs and national children (Wrobbel, 2004). The programs are generally 
taught in English and seek to provide instruction from a biblical worldview (Edlin, 1998). 
The teachers are Christian and are well qualified to offer a high-quality education for 
their students (Edlin). The benefits of attending a Christian day school include children 
being able to live at home, a strong academic program with a Christian worldview, and 
often a lower cost compared to international schools. The main difficulty is whether a 
school is within traveling distance of the family. If not, residential facilities can be 
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considered; but families are often hesitant for their children, especially young children, to 
live outside the home. This study did not include students living outside their family’s 
home.  
Home schools. Home school has become a popular option for expatriate families 
and can be packaged in a variety of ways. From parent-teacher led programs, 
correspondence courses, to full online programs, international parents now have an array 
of resources and choices available (Pollock, Brooks, & Blomberg, 2001; Renicks & 
Wilcox, 2004). Limitations can include isolation for the children from nationals in the 
host country in which they live, extensive time commitment on the part of the parents, 
and limited access to outside print sources (Wrobbel, 2004). 
Unlike immigrants to another country, TCKs are expected to eventually repatriate 
back to their passport country, where they will complete tertiary training and most often 
live permanently. Wrobbel (2005) found in her study of university TCKs who had 
attended national schools outside of English instruction that matriculation into American 
universities, as well as academic success, was not negatively affected by students’ 
national school experience. 
 While several studies of TCKs and adult TCKs have revealed a wealth of 
understanding about their emotional development and family systems (Dodd, 2004; 
Gould, 2004; Joy, 2004; Purnell, 2004; Taylor, 2004; Van Reken, Wickstrom, & van 
Dalen, 2004), little has been revealed about the academic variables on school-aged TCKs. 
Wrobbel’s (2005) study was seminal in examining the academic effects of TCKs at the 
university level. Teachers of TCKs in various settings have observed the issue of TCK 
spelling weakness, and adult TCKs have reported problems in their spelling abilities even 
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though empirical data is lacking. Since no other studies exist for this particular 
population, the literature describing some of the variables that affect children’s spelling 
must be evaluated.  
Variables That Affect the Spelling Process 
Gender. Recent literature regarding the effect of gender on spelling ability 
consistently demonstrates that girls score significantly higher than boys at all grade levels 
on tests of spelling achievement (Allred, 1990; Keuning & Verhoeven, 2008; Rios, 
2000). Some researchers have attributed the differences to teacher expectation of 
achievement. Preston (1962) found that fourth- and sixth-grade German boys 
outperformed German girls in reading; Johnson (1973) observed that girls in North 
America outperformed boys in reading, but comparably aged boys in England and 
Nigeria outperformed girls; and Allred (1990) concluded that more studies need to be 
conducted to understand why these differences exist. 
Girls have been found to be relatively strong readers more often and relatively 
weak spellers less often (Allred, 1990; Keuning & Verhoeven, 2008). Logan and 
Johnston (2009) found the differences between boys and girls in their reading to be 
moderate, but differences in boys’ and girls’ positive attitudes toward reading were 
significantly in favor of the girls.  
In a Finnish study of reading comprehension and spelling as predictors of 
secondary school success, Savolainen et al. (2007) found that poor spelling skills 
powerfully predicted the level of secondary education sought in Finland, especially for 
boys. These authors agree that more research must be done to understand what seems to 
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negatively affect boys in linguistic development. Whether TCKs differ according to 
gender will be examined in this study. 
Dual-language experience. According to UNESCO (2003) bilinguals are now in 
the majority worldwide, with many of these individuals reading and writing in two 
languages. It is generally accepted in the literature that phonological information is not 
language specific (Comeau, Cormier, Grandmaison, & LaCroix, 1999), while 
orthography is (Abu-Rabia, 2001); thus, children need extensive practice in a specific 
language to develop its orthography. Gottardo et al. (2001) examined dual-language 
students and found that orthographic skills predict reading in the language in which they 
are measured, but not across languages.  
Deacon, Wade-Woolley, and Kirby (2009), however, found that in similarly based 
alphabetic languages, some orthographic information can transfer and be applied to more 
than one language. Children develop orthographic processing skills through exposure to 
print input and analyses of the orthographic properties of the word (Ehri, 1994). The 
success of transfer from one language to another depends on whether there are similar 
letter patterns across languages and on the relative similarity of the sounds of the 
languages. If there is transfer, children can more easily learn to read and spell in both 
languages based on one set of cognitive input (Deacon, Wade-Woolley, & Kirby, 2009).  
Geva, Wade-Woolley, and Shany (1993) also studied first- and second-language 
learners and found that the influence of a first language can be seen throughout the early 
development of the spelling of novel phonemes, whereas orthographically more complex 
words take longer to master than simpler words. Thus, dual-language input affects 
spelling, at least in the early development phase. 
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TCKs regularly interact in different languages, even if their educational language is 
English. They are regularly exposed to print and sounds of a different language. Thus, it 
seems plausible that dual-language experience would have an effect on the spelling 
ability of TCKs. 
Environmental issues. The environment in which children live plays a significant 
role in their academic development. Economically, in a longitudinal study of literacy and 
socio-economic status in Canada, D’Angiulli, Siegel, and Maggi (2004) found that for 
struggling readers and spellers, the lower the socioeconomic level of the family, the 
poorer the performance of literacy measures. They concluded that the effect of the home 
environment influences academic success. 
Cunningham and Stanovich (1997) found that exposure to print at home influenced 
the reading ability of eleventh graders. Plaut, McClelland and Seidenberg’s connectionist 
dual-route model (1995) suggested that learners with limited exposure to print would 
make weaker connections cognitively among units, leading to weaker spelling 
performance. While a change in print exposure would not improve all literacy problems, 
it carries an effect environmentally.  
Ehri (2003) countered the previous findings on the effects of incidental print 
exposure in her study of illiterate Brazilian adults. In a complex study involving exposure 
to familiar graphics, Cardoso-Martins, Rodrigues, and Ehri (2003) found that 
environmental print reading did not help in the spelling task, and they concluded that 
instruction must still take place for children to learn to read and spell. 
Environmental variables have been shown to have an effect on the literacy 
development of children. From family economic levels to print exposure at home, 
Spelling Achievement of TCKs     64 
 
children are influenced by their environment. While no empirical data yet exist to 
describe the environmental effects on TCKs, the researcher searched the literature for 
possible effects extrapolated from life experiences of TCKs and known effects of 
difficulties in component skills among the population in general.  
Conclusion 
In light of the research, the importance of spelling cannot be negated. Spelling 
affects not only how people are perceived by others but also the development of cognitive 
connections between components. As more spelling component connections are made 
following a connectionist dual-route model, literacy is improved. And the benefits go 
beyond just spelling proficiency. As spelling improves in young children, their reading 
also improves; and as spelling improves in older children, their ability to make 
meaningful relationships between words will influence their vocabulary growth and 
reading comprehension. Thus, spelling is a critical component of literacy. Many aspects 
of spelling proficiency and instruction need further research, including a specific focus on 
populations such as TCKs. 
In this chapter, the researcher focused on the cognitive spelling framework and 
components, as well as the development of spelling skills. She then discussed TCK 
characteristics and the conclusions from the literature about possible variables related to 
TCK spelling.  
The next chapter will lay the foundation for the study of TCK spelling achievement 
compared to U.S. norms and will describe the research study developed for this purpose.  
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Chapter III: Methodology 
Spelling is an important skill for everyone in a literate society. Even for TCKs who 
have spent a significant portion of their developmental years internationally, spelling 
achievement is necessary for English language proficiency. This chapter focuses on the 
research methodology used to study TCKs in relation to their spelling achievement by 
describing the background, research design, population, instrumentation, procedures, and 
data analysis utilized in this effort. 
Design and Background of the Study 
The research method chosen for this quantitative study was a causal-comparative 
design to determine if a difference existed in the spelling achievement of American TCKs 
in fourth through seventh grades compared to U.S. norms. Subgroups of TCKs were 
evaluated to compare student spelling achievement based on gender and schooling 
option. The effect of how long TCKs lived internationally compared to their spelling 
achievement was also considered. 
The goal of this study was to determine whether a difference existed in the spelling 
ability of American children reared internationally compared to children reared in the 
United States. Within the last three decades more research has emerged regarding TCK 
transitions and emotional development, yet little research exists to study the effect of 
their international experience on their academic development. This researcher attempted 
to add to this meager body of knowledge by addressing spelling achievement and the 
potential effects of gender and school placement while controlling for the effects of 
below-average ability.  
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In order to understand whether gender affects the spelling achievement of TCKs, as 
has been demonstrated in the United States and elsewhere (Allred, 1990; Johnson, 1973; 
Preston, 1962), this study compared the spelling scores of boys to girls on a standardized 
test. While girls have consistently outperformed boys in the United States (Allred, 1990; 
Rios, 2000), studies in some other countries have demonstrated that boys outperform girls 
(Johnson, 1973; Preston, 1962). Whether this discrepancy is predictive for TCKs was one 
consideration of this study.  
The researcher also considered whether schooling option is correlated to the 
spelling abilities of TCKs. Since TCKs seeking to study in English have more limited 
options in terms of educational programs available, providing the best instruction 
possible in each setting would be critical. This study compared the most common 
educational options available in English to children’s spelling achievement.  
The null hypotheses considered for this research study were:  
1. There will be no difference between the spelling achievement of average to above 
average intelligence American Third-Culture children in grades 4 through 7 living 
in non-English-speaking countries compared to United States  norms as measured 
on the Woodcock Johnson-R Spelling Subtest.  
2. There will be no difference between American Third-Culture boys and American 
Third-Culture girls on measures of spelling achievement using the Woodcock 
Johnson-R Spelling Subtest. 
3. There will be no within-group variance in the spelling achievement of American 
Third-Culture children educated in an international school, Christian day school, or 
home school. 
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Research Context 
Context of the Schools 
The data for this investigation were gathered from February to May, 2009, from 
international schools, Christian day schools, and students in home schools throughout 
Eastern Europe. All of the schools were located in the cities of Budapest, Kiev, Vienna, 
Prague, Belgrade, and Zagreb. The size of the cities ranged from one to two million 
people. These capital cities attract the expatriate community involved in business, 
diplomacy, military, and missions. While the exact size of the expatriate community is 
unknown for Zagreb, Belgrade, and Kiev, it has been reported that in Vienna, Prague, and 
Budapest an estimated 1,400 American citizens (Organization for Economic Cooperation 
and Development, 2005) make their home in each city. 
While English is usually taught as a foreign language in the national schools of 
these countries, each country maintains its own distinct language and culture. Each of the 
languages represented in these countries is considered transparent (Seymour, Aro, & 
Erksine, 2003) compared to English, which contains a deep and opaque orthography. All 
of the TCKs in this study lived in non-English-speaking countries, and they were 
surrounded by a non-English-transparent orthography.  
The number of international and Christian day schools that provide instruction in 
English in these Eastern European cities ranges from one to eleven 
(http:www.expatfinder.com), demonstrating the variation among educational options 
depending on the city and country. While the seven schools varied in size and newness of 
facilities, their teachers appeared highly qualified and committed to their students. Table 
1 illustrates the demographics of each schooling option.  
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Table 1  
School Demographics*  
 
School  
location 
Number of students 
served 
Number of nationalities 
served 
Grades 
served 
Average class size 
     
Zagreb 210 37 K12 15 
Belgrade 417 20 K12 15 
Vienna 211 31 K12 15 
Budapest 200 15 K12 15 
Kiev 140 20 K12 12 
Prague 1 90 12 K12 8 
Prague2 800 60 K12 15 
*compiled from websites or personal conversations with school personnel 
The researcher sought permission from school directors to test in seven 
international schools and four Christian day schools (Appendix A). Three of the seven  
international schools and all four of the Christian day schools allowed for research to be 
conducted using TCKs. The researcher provided a survey/consent form (Appendix B) and 
an explanation of the TCK research (Appendix C) to the directors, who then wrote a letter 
to the parents of potential participants seeking permission for their children to be 
included in the study (Appendix D).  
Context of the Home-Schooled Students 
Data for the home-schooled students were gathered at the annual SHARE 
Educational Services conference held in Sopron, Hungary, in March 2009. SHARE began 
in 1994 to serve missionary agencies throughout Europe, Russia, and Central Asia by 
providing support and educational consultation for their international families. The 
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conference in Hungary is one such support program, where parents and children involved 
in a variety of educational options attend meetings, workshops, and children’s programs. 
Testing and consultation are available through the conference, as well as throughout the 
year, to assist families in meeting the educational needs of their children while living 
internationally. 
Over 120 children attended the SHARE conference, and 21 children from the 
conference participated in this TCK spelling research project. These children came from 
Bulgaria, Macedonia, Czech Republic, Belgium, Slovakia, Albania, Croatia, and Greece. 
Some lived in capital cities; others lived in small towns. While they varied in living 
situations, they were all home schooled and reared in missionary families originally from 
the United States. 
A letter was sent to the European director of SHARE explaining the research and 
seeking permission to examine students during the conference. At the SHARE 
Educational Conference, the researcher set up a space at the registration table to distribute 
TCK research information and ask parents for permission to test their children. Surveys 
and consent forms were immediately completed, and children began the testing process 
that evening. 
Research Participants 
The 130 participants included in this study lived throughout Eastern Europe, and 
attended an international school, Christian day school, or home school. Each of the 
participants had to meet the following criteria: 
1. Participants must be enrolled in either grade 4, 5, 6, or 7 in an English-based 
instructional program. 
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2. Participants must hold a United States passport. Dual citizenship participants were 
included in the study. 
3. Participants must have been educated in English for at least two years. Some of 
the students attended national schools before transferring to English programs. 
4. Participants must attain a score on the Raven Standard Progressive Matrices 
(1977) at or above the 50th percentile. Three participants did not meet the required 
50th percentile, and their scores were eliminated from the study.  
The participants were enrolled in fourth, fifth, sixth, or seventh grade, and ranged in 
age from 9.0 to 14.4 years. Of the participants tested, 58 were boys and 72 were girls. All 
of the participants held a United States passport and had lived internationally at least two 
years, with an average of eight years international experience. All participants were 
native English speakers, and several were bilingual. They reported having normal to 
corrected-to-normal vision during test administration. Information regarding ethnicity 
was not collected. Table 2 provides a summary of participant data. 
Because of the limited number of TCKs living in Eastern Europe, all subjects 
willing to participate and who met the criteria were included in the study. While all of the 
students were administered both the Raven Standard Progressive Matrices and the 
Woodcock-Johnson-R Spelling Subtest, only those who scored at the 50th percentile or 
above on the Raven Standard Progressive Matrices were included in the analyses of data. 
One student in Prague had recently been administered the Woodcock-Johnson 
Achievement Test using Form B; but the study used Form A, so there was no conflict 
with previous test exposure. Participants were not reimbursed financially in order to 
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participate, but they were given some candy as a demonstration of gratitude for their time 
and effort. 
Table 2  
Demographics by School Type, Age, and Gender 
School type Gender 
 Age  
Gender total Student total 
9 10 11 12 13 14 
Home school 
Female 2 1 3 1 3 0 10 
21 
Male 1 1 5 2 2 0 11 
International school 
Female 2 4 12 6 3 0 27 
39 
Male 1 2 1 6 2 0 12 
Christian  school 
Female 3 4 8 12 8 0 35 
70 
Male 1 6 6 10 9 3 35 
 
Instrumentation 
Parents who agreed for their children to participate in the study were asked to 
complete a short survey and sign a consent form. The survey’s purpose was to gather 
information about the child’s age, educational history, and time spent internationally. The 
consent form was signed by the parent and returned with the survey to the school or to 
the researcher. Parents were given the option to provide contact information if they 
desired to receive a summary of the results of this study. The survey (Appendix B) was 
field tested for face validity in one school, and changes were made to improve clarity of 
the questions. 
In order to gather data for the study, the researcher chose to implement a two-stage 
test administration format, utilizing the same battery that Cunningham and Stanovich 
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(1990) selected for their study of print exposure and orthographic processing. The Raven 
Standard Progressive Matrices was administered to control for lower abilities, and the 
Woodcock Johnson-R Spelling Subtest was given to measure spelling achievement 
compared to U.S. norms. 
The Raven Standard Progressive Matrices  
The Raven Standard Progressive Matrices (Raven, Court, & Raven, 1977) was 
designed to measure an individual’s nonverbal ability to reason by analogy and problem 
solve with perceptual relations independent of formal schooling or language. It can be 
used with students ranging in age from six years to adult. Participants are required to 
solve problems using abstract figures and designs. The test consists of 60 pictorial 
patterns with a portion missing from each pattern, and participants must choose the 
correct option out of six or eight options that would complete the pictorial pattern. The 
patterns are divided into groups of 12 and become progressively more difficult. The 
Participants are given 45 minutes to complete the task and can be tested in a group 
setting. The raw score is converted into a percentile rank using appropriate norms. 
The reliability of the Raven Standard Progressive Matrices using the split-half 
method estimated results at .90 (Raven, Court, & Raven, 1977). Test-retest correlations 
were valued at approximately .88. Thus, the Raven Standard Progressive Matrices has 
demonstrated sufficient reliability in measuring nonverbal ability.  
Validity of the Raven Standard Progressive Matrices was evidenced by measuring 
it against scores on the Stanford-Binet and the Wechsler Scales of Cognitive Abilities, 
where correlations averaged between .70 and .80. It has been normed and used 
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throughout Europe as well as in the United States. Participants in this study were 
measured against the norms from the United States. 
Woodcock-Johnson-R Spelling Subtest (WJ-R) 
The Woodcock Johnson Tests of Achievement (1990) is a battery given to children 
to measure broad academic achievement in reading, writing, mathematics, oral language 
use, and general knowledge. The spelling subtest specifically measures the knowledge of 
the details of word forms contained in the mental lexicon. The subtest is a composite of 
two sections of the battery that require spelling production as well as error identification 
and analysis. The two scores are combined to create the spelling subtest score. In this 
study, students were asked to complete only items specifically connected to the spelling 
subtest. 
Reliability statistics were calculated for all WJ-R subtests across grades and ages 
using the split-half procedure and extended test-retest studies (Woodcock & Mather, 
1990). For students ages 9 through 14 years, reliability measured between .89 and .93 
respectively, with test-retest occurring after one year. For the spelling subtest specifically, 
reliability was measured between .75 and .88 for the Participants’ age group.  
The concurrent validity of the WJ-R Spelling Subtest was established by comparing 
its scores with independent criterion measures. When compared to the Kaufman Test of 
Educational Achievement Spelling Subtest, the Peabody Individual Achievement Test 
Spelling Subtest, and the Wide Range Achievement Test-Revised Spelling Subtest, the 
WJ-R Spelling Subtest measured correlations from .59 to .82.  
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Data Collection 
In order to protect the rights and welfare of the participants in this study and to 
conform to University protocols, a copy of each research proposal, application, and 
specific letters sent to directors was submitted to the Liberty University Institutional 
Review Board for approval. Since the project involved minimal risk to the participants 
and maintained anonymity in reporting the results, a research exemption status was 
approved.  
Procedure in the Schools 
Once access was granted in a school, the researcher scheduled test administration 
days with the director. The researcher trained a total of four assistants in how to 
uniformly administer the tests at the various testing sites. During the first testing block of 
45 minutes, participants were administered the Raven Standard Progressive Matrices in a 
group setting. The researcher or assistant explained the directions, provided a practice 
problem, and then began the test. When participants completed the test, they were given 
candy and told to return to class. The researcher and assistant scored the Raven Standard 
Progressive Matrices after all of the students had completed the test and returned to class.  
The researcher and assistant later located the participants in their classrooms 
according to the schedule provided and began the second individual test block. This block 
involved the completion of two parts of the spelling subtest: proofing and dictation. 
Using either an empty classroom or table in the library, the participants were 
administered the proofing section, which required spelling error recognition and 
correction. After the proofing section, participants were administered the dictated spelling 
test where examiners determined both basal and ceiling levels. Both tests were completed 
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in 5-15 minutes. Students were thanked, given a piece of candy, and returned to their 
class.  
Procedure at the SHARE Conference 
After securing permission from the parents at registration, students were 
immediately administered the Raven Standard Progressive Matrices in a hotel room by an 
assistant. When they arrived at the hotel room, the test was explained, materials were 
provided, and the participants completed the test. They received candy, immediately left 
the room, and returned to their parents.  
According to a program schedule given by the SHARE director, the researcher and 
assistant located students throughout the hotel; and over the next few days they 
administered the individualized portion of the test. Participants completed both sections 
in one sitting lasting 5-15 minutes. They were again given candy and sent back to their 
scheduled program or parents. 
Data Analysis 
After consent forms were returned, a summary sheet (Appendix E) was created to 
record all necessary data for each participant. As the battery was completed on a 
participant, Raven Standard Progressive Matrices raw scores and percentile ranks were 
recorded, which then led to a decision whether the participant could be included in the 
study. WJ-R raw scores were converted to standard scores for both age and grade levels, 
which were also recorded on the data summary sheet along with percentile ranks for age 
and grade level. All data from the participants were entered into an Excel spreadsheet in 
preparation for analysis. 
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The first level of analysis involved calculating descriptive statistics. Mean scores 
were compared to the WJ-R U.S. norms for the spelling subtest with the assumption that 
the mean of TCKs would significantly differ. Mean, median and mode were also 
calculated for the subgroups based on gender and school type.  
The second level of analysis involved an independent two-tailed t test set at 95% 
confidence level and a significance level of α = 0.05 to compare TCK spelling 
achievement scores with those of American students for both their age and their grade 
level. The same test was used to complete a subgroup comparison of schooled to home-
schooled participants’ scores. Those who attended school were subdivided again into 
international school and Christian day school, and a chi square was performed to provide 
a three-way analysis of the spelling achievement scores of participants attending 
international school, Christian day school and home school.  
The third level of analysis compared the spelling achievement of boys to girls 
between the subgroups using a two-tailed t test. Comparison was made between the total 
group of boys and the total group of girls, as well as between the subgroups of 
international school, Christian day school, and home school.  
Last, while not the focus of the study, the researcher used the available data to 
compare the spelling achievement of those who had lived overseas fewer than five years 
to those who had lived overseas more than five years to determine whether a difference 
existed. The results of each level of analysis are presented in Chapter IV, with 
interpretation and discussion of the findings in Chapter V.  
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Summary 
The purpose of this study was to determine whether a difference exists in the 
spelling achievement of children living internationally compared to students in the United 
States. Data pertaining to this research were gathered from seven schools in Eastern 
European capital cities and from home-schooled students living throughout Eastern 
Europe. The 130 participants were examined on nonverbal abilities using the Raven 
Standard Progressive Matrices, and on spelling achievement using the Woodcock-
Johnson-R Spelling Subtest. Results were compiled and analyzed, and they are presented 
in the following chapter.   
The current study contributes new information to the limited body of knowledge 
regarding the academic development of TCKs. The results of this study may shed needed 
light on TCK spelling achievement and the possible effects of growing up internationally. 
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Chapter IV: Results 
As stated in Chapter I, this study focused on whether spelling weaknesses existed 
for TCKs and whether TCKs spelling achievement is different from their American 
counterparts. The purpose of this chapter is to present the results of the data collected 
during the course of this research. Chapter IV is organized into three sections. The first 
section provides a description of the participants and their categorization according to 
age and grade level. The second section focuses on the research hypotheses and their 
accompanying analyses. The third section offers further analyses of the data.  
Description of the Participants 
The 130 participants included in this study all lived throughout Eastern Europe and 
attended either an international school (INT), a Christian day school (XS), or home 
school (HS). All of the participants held passports from the United States, had lived 
overseas at least two years, were enrolled in fourth through seventh grades, and been 
educated in English for at least two years.  
Many American TCKs in Eastern Europe attend national schools initially in order 
to develop their second language skills. Most schools in Eastern Europe do not allow 
students to begin first grade until their seventh year; thus, students who have attended 
national schools tend to be older than the same grade level students who have not 
attended national schools. Home-schooled students, however, begin the educational 
process when their parents deem them ready, which could range from 5 to 9 years of age. 
Because of this variability between ages and grade levels, data of the participants’ 
spelling performance were collected using both age and grade norms on the Woodcock-
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Johnson-R Spelling Subtest. Table 3 and Table 4 illustrate the cross tabulations of 
participants according to age and grade respectively.  
Table 3   
Cross-tabulation of Age within Each Schooling Option
 
Table 4 
Cross-tabulation of Grade within Each Schooling Option
 
The issue of gender and its relation to spelling achievement of TCKs was also 
considered in this study. Table 2 in Chapter III illustrated the number of boys and girls 
according to age groups within school types. Table 5 describes participant gender within 
school type according to grades and percentiles. 
school -type * age yr Crosstabulation
3 2 8 3 5 0 21
14.3% 9.5% 38.1% 14.3% 23.8% .0% 100.0%
30.0% 11.1% 22.9% 8.1% 18.5% .0% 16.2%
2.3% 1.5% 6.2% 2.3% 3.8% .0% 16.2%
3 6 13 12 5 0 39
7.7% 15.4% 33.3% 30.8% 12.8% .0% 100.0%
30.0% 33.3% 37.1% 32.4% 18.5% .0% 30.0%
2.3% 4.6% 10.0% 9.2% 3.8% .0% 30.0%
4 10 14 22 17 3 70
5.7% 14.3% 20.0% 31.4% 24.3% 4.3% 100.0%
40.0% 55.6% 40.0% 59.5% 63.0% 100.0% 53.8%
3.1% 7.7% 10.8% 16.9% 13.1% 2.3% 53.8%
10 18 35 37 27 3 130
7.7% 13.8% 26.9% 28.5% 20.8% 2.3% 100.0%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
7.7% 13.8% 26.9% 28.5% 20.8% 2.3% 100.0%
Count
% within school -ty pe
% within age y r
% of  Total
Count
% within school -ty pe
% within age y r
% of  Total
Count
% within school -ty pe
% within age y r
% of  Total
Count
% within school -ty pe
% within age y r
% of  Total
HS
INT
XS
school
-ty pe
Total
9 10 11 12 13 14
age yr
Total
school -type * grade yr Crosstabulation
5 4 5 7 21
23.8% 19.0% 23.8% 33.3% 100.0%
18.5% 18.2% 11.9% 17.9% 16.2%
3.8% 3.1% 3.8% 5.4% 16.2%
7 7 14 11 39
17.9% 17.9% 35.9% 28.2% 100.0%
25.9% 31.8% 33.3% 28.2% 30.0%
5.4% 5.4% 10.8% 8.5% 30.0%
15 11 23 21 70
21.4% 15.7% 32.9% 30.0% 100.0%
55.6% 50.0% 54.8% 53.8% 53.8%
11.5% 8.5% 17.7% 16.2% 53.8%
27 22 42 39 130
20.8% 16.9% 32.3% 30.0% 100.0%
100.0% 100.0% 100.0% 100.0% 100.0%
20.8% 16.9% 32.3% 30.0% 100.0%
Count
% within school -ty pe
% within grade yr
% of  Total
Count
% within school -ty pe
% within grade yr
% of  Total
Count
% within school -ty pe
% within grade yr
% of  Total
Count
% within school -ty pe
% within grade yr
% of  Total
HS
INT
XS
school
-ty pe
Total
seventh 5 6 7
grade yr
Total
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Table 5  
Participant Demographics by Gender, School Grade and School Type 
School type Gender Grade No.  by gender Gender % No. students % Total 
  4 5 6 7     
Home school 
Female 3 1 2 4 n = 10 13.8% 
N=21 16% 
Male 2 3 3 3 n = 11 18.9% 
International 
School 
Female 4 6 11 6 n = 27 37.5% 
N = 39 30% 
Male 3 1 3 5 n = 12 20.7% 
Christian school 
Female 8 5 12 10 n = 35 48.6% 
N = 70 54% 
Male 7 6 11 11 n = 35 60.3% 
 
As stated previously, this study focused on participants who had lived in Eastern 
Europe a minimum of two years. Of the 130 participants, 68% had lived internationally at 
least seven years. Table 6 provides statistics for the participants’ international living 
experience. 
The participants in this study took the Raven Standard Progressive Matrices to 
mediate for intellectual differences. Of the 133 students tested, only three participants 
scored less than the 25th percentile, and those scores were not included in the analysis. 
The 130 participants included achieved a mean standard score of 114 (SD = 15), with a 
median percentile of 77.5.   
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Table 6 
Participants’ International Experience by Gender 
Yrs. int. experience Female Male Total 
years <2 2 
3% 
1 
2% 
3 
3% 
3-4 14 
19.4% 
14 
24% 
28 
21.5% 
5-6 6 
8.6 
4 
7% 
10 
8% 
7-8 19 
26% 
7 
12% 
26 
20% 
9-10 15 
21% 
11 
19% 
26 
20% 
11-12 14 
19.4% 
17 
29% 
31 
24% 
13-14 2 
2.7% 
4 
6.8% 
6 
4.6% 
Total 72 
55.4% 
58 
44.6% 
130 
100% 
 
Table 7 illustrates the results of the Raven Standard Progressive Matrices and the 
skew of ability scores for the TCK participants. 
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Table 7 
Participants’ Achievement on the Raven Standard Progressive Matrices Compared by Gender 
R-SS 
%ile range 
Gender 9 10 11 12 13 14 Total n gender %Gender Total N and % 
<90 
<25th 
Female 0 0 0 0 0 0 0 0 0 
0 Male 0 0 0 0 0 0 0 0 
90-99 
26-45th 
Female 0 1 1 0 1 0 3 4% 5 
3.8% Male 0 0 0 1 0 1 2 3% 
100-109 
46-65th 
Female 1 2 9 5 4 0 21 29% 38 
29% Male 0 3 4 7 2 1 17 29% 
110-119 
66-85th 
Female 0 3 4 4 3 0 14 19% 28 
21.5% Male 0 1 3 2 7 1 14 24% 
120-129 
86-95th 
Female 5 3 6 5 5 0 34 47% 50 
38% Male 2 4 2 5 3 0 16 27.5% 
130-139 
96-99th 
Female 0 0 2 0 1 0 3 4% 6 
4.6% Male 1 1 0 1 0 0 3 5% 
140-149 
>99th 
Female 1 0 1 5 0 0 7 9.7% 13 
10% Male 0 0 3 2 1 0 6 10% 
Total N  10 18 35 37 32 3 
F=72 
M=58 
F=55.4% 
M=44.6% 
130 
100% 
 
 The data from the participants were subsequently analyzed in light of the 
proposed three null hypotheses to determine TCK spelling achievement compared to U.S. 
norms and among TCK groups.   
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Hypothesis Testing 
The causal-comparative analyses used for comparing spelling achievement to 
U.S. norms were t tests of independent means and a chi-square for between-TCK-group 
differences. The analyses involved two-tailed t tests at a 95% confidence level and a 
significance level of α = 0.05. Analyses were performed for both the age and grade level 
standard scores for all participants. 
Null Hypothesis 1: Difference Compared to U.S. Norms 
Null Hypothesis 1: There will be no significant difference between the spelling 
achievement of average to above average intelligence American Third-Culture children in 
grades 4 through 7 living in non-English-speaking countries compared to United States 
norms as measured on the Woodcock Johnson-R Spelling Subtest. 
The specific focus of this study was to examine whether a weakness existed in the 
spelling ability of TCK children. When examined using the WJ-R Spelling Subtest, the 
results in Table 8 occurred for both age and grade level compared to U.S. norms. These 
data from TCKs were compared with normed standard scores (M = 100, SD = 15) for the 
normal distribution of the WJ-R. When comparing means, these data demonstrated that 
the TCK sample in this study actually spelled slightly more proficiently than students 
living in the United States. 
For a specific comparison of age norms to spelling achievement on the WJ-R, a t 
test of independent means was conducted using SPSS. A descriptive analysis is provided 
in Table 9.  
The results shown in Table 10 revealed that the p-value (p = 0.083) was greater 
than .05, demonstrating no statistical difference at the 95% confidence level. 
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Table 8 
Descriptive Statistics of WJ-R Standard Scores for Age and Grade Level of TCKs 
 
 
 
 
 
Table 9  
Descriptive Analysis of Normal Distribution and WJ-R Age Norms  
Variable Observation Minimum Maximum Mean SD 
Age SS 130 70 146 106.369 16.37 
WJ-R norms 41 50 150 100.00 29.948 
 
Table 10  
t test for Independent Means of TCK Achievement and Age Norms of the WJ-R  
 
 
 
 
While the p-value was close to the significance level for aged norms, it was not 
strong enough to reject the null hypothesis. Therefore, in this research design, there was 
no significant spelling achievement difference between TCKs and their American 
counterparts based on the WJ-R Spelling Subtest age norms.  
 
Age SS Grade SS 
  M 106.37 107.20 
Median 103.50 106.00 
Mode 100.00 102.00 
Difference -6.369 Degrees of freedom 169 
t (Observed) -1.741 p-value (two-tailed) .083 
t (Critical value) 1.974 α .05 
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Contradictory information emerged, however, when focusing on grade level 
norms. Table 11 illustrates the summary statistics for grade level participant scores and 
U.S. norms.   
Table 11 
Descriptive Analysis of the Normal Distribution and WJ-R Grade Norms 
Variable Observation Minimum Maximum Mean SD 
Grade SS 130 70 146 106.369 16.37 
WJ-R Norms 41 50 150 100.00 29.948 
 
When a t test was performed comparing grade level U.S. norms to TCK spelling 
achievement, a statistical difference did exist. Table 12 illustrates that in this study, TCKs 
from Eastern Europe spelled statistically better than U.S. grade level norms. 
Table 12  
t test for Independent Means of TCK Achievement and Age Norms of the WJ-R  
 
With a contradiction in results, other factors needed to be considered. The age of 
the participants is one such factor. As stated earlier, students in Eastern Europe who 
attend national schools begin their educational career later than their American 
counterparts. Thus, in using grade level norms, comparisons were being made of older 
TCK students to those included in the U.S. norms. While TCK grade level scores seemed 
Difference 7.169 Degrees of freedom 169 
t (Observed) 2.008 p-value (two-tailed) .046 
t (Critical value) 1.974 α .05 
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stronger, TCK age level scores are typically considered a more stable, valid measure of 
their true achievement level.  
The researcher initiated a more in-depth review of this age level to grade level 
discrepancy. Of the 13.8% of students who scored more than five standard score points 
between age and grade level norms, 44% scored better on the age level norms, and 56% 
scored better on the grade level norms. Table 13 provides a statistical comparison of 
these groups.  
Table 13 
Scores with More Than a 5-Point Spread between Age and Grade Standard Scores (SS) 
 N > 5 points Mean SS point spread 
Grade SS > Age SS 11 
8.4 % 
M Grade 
SS 
M Age SS 
113 
105 
6-16 
Age SS > Grade SS 7 
5.3% 
M Grade 
SS 
M Age SS 
113 
117 
6-9 
 
In order to analyze whether the participants who scored higher on the grade level 
norms than the age level norms were older than the other students in their respective 
grade, ages with years and months were converted to months and averages were taken of 
the population sample. Table 14 illustrates the differences between average sample age 
and the age of the students with a five-or-more-point spread between the norms.  
Thus, the participants in the groups scoring stronger on the grade level standard 
scores by more than five points were on average a year older (M = 1.075) than the other 
students in the sample. Therefore, it is feasible to consider that their age had an effect on 
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the significant difference demonstrated between the mean of the sample population and 
the mean of the WJ-R Spelling Subtest. 
Table 14 
Mean Sample Age for Each Grade Compared to Mean Age of Participants with >5 Point Spread 
Grade No. Sample M Age No. students  > 5 M Age 
4th 27 9.9 2 10.6 
5th 22 11.0 4 12.4 
6th 42 12.0 4 12.8 
7th 39 12.9 1 14.3 
 
In order to analyze whether a difference existed if the outliers were removed, the 
researcher performed a t test and normality tests after removing the top 9% of students 
who scored above the 95th percentile (n = 12). Table 15 illustrates the results of the t test 
for the participants scoring up to the 95th percentile (n = 108).  
Table 15 
t test Results of Participants up to the 95th Percentile Compared to US Norms  
 
 
 
 
 
When the scores above the 95th percentile were removed, there was no significant 
difference between U.S. norms and TCK participants on spelling achievement. The 
scores were also compared using normality tests after the top 9% above the 95th percentile 
was removed. These tests compare the distribution of scores found in a sample to those of 
 
 
Observation 
 
Minimum 
 
Maximum 
 
Mean 
 
SD 
 
p-value (two- 
tailed) 
α 
TCK 
 
108 70 122 100.72 11.62 
.833 .05 
U.S. Norms 41 50 150 100.00 29.948 
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a normal bell curve. Table 16 illustrates that the differences were not significant once the 
high scores were removed.  
Table 16 
Normality Tests of TCK and Normal Distributions 
Test p-value α Significance 
Shapiro-Wilk .239 .05 No 
Anderson-Darling .517 .05 No 
Lilliefors .226 .05 No 
 
In relation to the null hypothesis that there will be no difference in the spelling 
achievement of TCKs and American students based on U.S. norms, the results were 
marginal. Even though the removal of the top 9% of students who scored above the 95th 
percentile created a more normal distribution, this researcher does not consider 9% to be 
an insignificant outlier. While the age factor considered earlier may have had an effect on 
the scores, the null hypothesis was tentatively rejected based on the presence of such high 
scores. Specific considerations affecting the skew of scores are examined later in this 
chapter.  
Null Hypothesis 2: Difference between TCKs Based on Gender 
Null Hypothesis 2: There will be no significant difference between American 
Third-Culture boys and American Third-Culture girls on spelling achievement using the 
Woodcock Johnson-R Spelling Subtest.   
 
The literature reviewed provided evidence that American boys and girls perform 
differently on spelling achievement, with girls outperforming boys (Allred, 1990). The 
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current study investigated whether this difference would hold true for TCKs living 
internationally. Table 17 provides descriptive statistics of how TCKs performed on the 
WJ-R Spelling Subtest using both age and grade level norms. The mean for the girls is 
slightly above the mean for the boys for both age and grade. 
Table 17 
Age and Grade Descriptive Scores for TCK Gender and Spelling Achievement 
  
N M St. Scores SEM Median%ile Median Mode 
Male Age 58 105.069 5.06 53.5 104 100 
 
Grade 58 106.517 5.25 64.0 105.5 102 
Female Age 72 107.68 5.069 67.0 106 93 
 
Grade 72 107.69 5.33 65.5 106 92 
 
This null hypothesis was examined using two t tests for independent samples, 
comparing boys to girls on both age and grade level norms. As demonstrated in Table 18, 
the combined results revealed that no significant difference existed between the overall 
spelling achievement of TCK boys to girls using age or grade level standard scores.  
No statistical difference was revealed in the analyses of this sample. The null 
hypothesis that there is no significant difference between American TCK boys and girls 
on spelling achievement was not rejected. 
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Table 18 
 t tests of Independent Samples of Age and Grade Level Standard Scores for Boys and Girls 
Age level standard scores Grade level standard scores 
Difference 1.964 Difference .670 
t observed .680 t observed .247 
t critical value 1.979 t critical value 1.979 
Degrees of freedom 125 Degrees of freedom 127 
p-value .498 p-value .805 
Note: α = .05 confidence level 
Null Hypothesis 3: Difference between TCKs Based on Schooling Option 
Null Hypothesis 3: There will be no within-group variance in the spelling 
achievement of American Third-Culture children educated in an international school, 
Christian day school, or home school setting.  
Participants in this study were educated in the English language and attended 
international school, Christian day school, or home school. Table 19 provides mean 
standard scores on the Raven Standard Progressive Matrices as well as the WJ-R at the 
age and grade levels for participants in international school (INT), Christian day school 
(XS), and home school (HS). 
Table 19 
Mean Standard Scores for Each School Type 
School M Raven SS M WJ age SS M WJ grade SS 
INT 113.46 106.05 105.76 
XS 114.28 106.31 107.67 
HS 119.05 107.14 108.09 
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While the participants in home school scored slightly better than the other two 
schooling options for both the Raven Standard Progressive Matrices and the WJ-R 
spelling subtest, differences were not large enough to be considered significant. This lack 
of statistical significance was demonstrated on the chi-square statistical procedures 
shown in Table 20. 
Table 20 
Chi-square Tests for WJ-R Age Standard Scores among School Types 
 Value Degrees freedom 2-sided sig. 
Pearson chi-square 89.619a 106 .873 
Likelihood Ration 103.298 106 .556 
No. Valid Cases 130   
Note: Significance value  >124.34. See Appendix F for cross-tabulations of chi-square. 
The researcher also analyzed the comparison of each schooling option to the other 
schooling options using t tests for differences in means (see Table 21). As on the chi-
square, no significant differences were revealed. 
Therefore, the null hypothesis that there will be no within-group variance in the 
spelling achievement of TCKs educated in international school, Christian day school, or 
home school was not rejected. 
In summary, the design of this study was based on testing the validity of three null 
hypotheses regarding the spelling achievement of TCKs. On the basis of the results 
found, Null Hypotheses 2 and 3 were not rejected when considering the effects on 
spelling achievement of gender and schooling options among the TCK population. The 
first hypothesis that there is no difference in spelling achievement between TCKs and 
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U.S. norms was tentatively rejected. But since the difference demonstrated that TCKs as 
a whole perform better than, or at least as well as, their American counterparts, the 
researcher decided to evaluate some alternative explanations as to why the spelling 
achievement of TCKs has often been reported as an area of difficulty.  
Table 21 
t tests of WJ-R Standard Scores between Each of the Schooling Options, Two-tailed Test at α = .05 
School type HS INT XS 
HS ---- 
p = .575 
df – 57 
p = .587 
df – 88 
INT 
p = .575 
df – 57 
---- 
p = .925 
df – 106 
XS 
p = .587 
df – 88 
p = .925 
df – 106 
---- 
Note: p= significance level; df = degrees of freedom 
The next section utilizes the results of various analyses of the data to examine 
whether differences surfaced when considering other factors, such as amount of time 
spent internationally, comparisons to normal distribution patterns with quartile 
breakdowns, and correlations of predicted achievement to ability. The results of this 
additional research follow.  
Additional Research Results 
Number of Years Lived Internationally 
The participants in this study had lived overseas a minimum of two years, but 
most (68%)  had lived internationally more than seven years. The researcher chose to 
utilize the five-year mark to account for the cultural transitions and language acquisition 
that usually consume the first few years of international experience. By the five-year 
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mark, these issues are generally resolved for TCKs (Pollock & VanReken, 2001). Table 
22 provides descriptive statistics for this variable compared to their spelling achievement 
score. 
Table 22 
Descriptive Statistics for Participants’ Length of Time Internationally to Age Standard Scores 
No. years 
international N M Age M SS Median Mode 
<5 31 11.48 108.67 105 100 
>=5 99 11.47 105.64 103 93 
 
These results indicated a minimal negative effect in the spelling ability of those 
who have lived overseas for five years or longer, but the t test reported in Table 23 did 
not demonstrate a significant difference. 
Table 23 
t test of Independent Samples of TCK Standard Scores Compared to Length of Time Living Internationally  
Levene’s test for 
equality of variance 
t test for equality of means 95% conf. interval 
F Sig. T Df p-value M diff. 
SEM 
diff. Lower Upper 
.400 .528 -.035 128 .972 -.01 .258 -.519 .500 
-.035 48.69 .972 -.01 .263 .537 .519 
 
Normal Distribution Compared to TCK Scores 
The Woodcock-Johnson-R Spelling Subtest is part of the Woodcock-Johnson-R 
Test of Achievement designed to measure educational achievement for children through 
adults. The test was normed based on the results of 6,359 participants distributed 
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throughout the United States (Woodcock & Mather, 1990), and the norms estimate a 
normal distribution curve with a standard score mean of 100 and standard deviation of 
15.  
In the data analysis, the TCK sample population was very different from the 
normal distribution expected among the general population. Table 24 demonstrates how 
the TCK scores fell within standard deviations. Of the 130 participants tested, 20% (n = 
25) scored at least one SD above the norm, and 9% (n = 12) scored above the second SD. 
Table 24 
Standard Deviations above the Mean for TCKs 
SD above 
Mean 
Cum. % N.D 
* Range SS No. Students SS Mean 
Cum. % 
TCK 
-3 .1% < 55 0 0 0% 
-2 2.3% 56-70 1 70.0 .7% 
-1 15.9% 71-84 8 80.5 6.9% 
0 50.0% 85-114 81 99.3 69.2% 
+1 84.1% 115-129 28 122.0 90.4% 
+2 97.7% 130-144 11 137.18 99.2% 
+3 99.9% 145+ 1 146 100% 
Note: *cumulative percent of the normal distribution  
Of particular interest is the number of students who exceeded the mean score of 
100. Compared to the normal 15.9% whose scores exceed the first SD in a normal 
distribution, TCKs scored significantly higher, as shown in Table 25 (p = .001, α = .05), 
and their mean was seven points higher than the norm. 
This difference was also illustrated in the results of the analysis from normality 
tests. When the age-standard scores for all participants were analyzed using normality 
Spelling Achievement of TCKs     95 
 
tests, they were found to be statistically significant in their difference from the normal 
distribution, as seen in Table 26. 
Table 25 
Comparison of Standard Scores Greater Than 100 on the Normal Distribution and TCKs 
 
 
Observation 
 
Minimum 
 
Maximum 
 
Mean 
 
SD 
 
p-value 
(two-tailed) 
α 
 
TCK 
Normal 
74 
155 
101.0 
101.0 
146.0 
150.0 
117.589 
110.00 
12.272 
8.07 
.001 .05 
 
Table 26 
Normality Tests of TCK and Normal Distributions 
Test p-value α Significance 
Shapiro-Wilk .016 .05 Yes 
Anderson-Darling .004 .05 Yes 
Lilliefors .001 .05 Yes 
 
Thus, while the mean scores of spelling achievement for TCK participants were close to 
significance in their differences with U.S. norms, the distribution of those scores was 
found to be statistically different at the α = .05 level.  
A second difference from the normal distribution can be seen in the quartile 
breakdown of the TCK sample. Figure 4 illustrates a normal population expectation for 
quartiles.  
In the expected range, the majority of scores (68%) should fall between the 25th 
(second quartile) and 75th percentiles (third quartile), with about 16% falling in the top 
and lowest quartiles. For the TCK population studied, 14.6% scored in the first quartile, 
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28.4% in the second, 22.3% in the third, and 34.6% in the fourth.  The comparison in 
Figure 5 illustrates where the majority of standard scores lie for TCKs, and their 
difference from the normal expected range in Figure 4.  
Figure 4 
Normal Distribution of Quartiles in Expected Population 
 
Figure 5 
Spelling Achievement Standard Scores Divided into Quartiles 
 
Table 27 further illustrates the difference in breakdown of the TCK scores by 
providing mean scores at each quartile level. The number of participants in the fourth 
quartile is 45 (34.6%).   
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Table 27 
Quartile Description of TCK Spelling Achievement 
Quartile Normal %ile TCK %ile TCK No. TCK Mean 
1 16% 14.6% 19 83.8 
2 34% 28.4% 37 95.9 
3 34% 22.3% 29 105.3 
4 16% 34.6% 45 125.2 
 
Figures 4 and 5 illustrated the difference between the distribution of TCK spelling 
scores compared to the expected normal distribution, and Table 27 showed how many 
students fell into each quartile. Of particular interest was the difference within the 
quartiles between the WJ-R spelling standard scores and their scores on the Raven 
Standard Progressive Matrices. 
Correlation between Projected Ability and Spelling Achievement 
Participants were required to take the Raven Standard Progressive Matrices in 
order to mediate for the variable of lower abilities and their potential effect on spelling 
achievement. While its purpose was to serve as a gatekeeper to the rest of the battery, the 
scores derived from the test have been compared to the participants’ spelling achievement 
to help better understand why there exists a perceived struggle with TCK spelling. Table 
28 describes the summary statistics for the correlation between the Raven Standard 
Progressive Matrices standard scores and the WJ-R spelling standard scores. 
Table 29 illustrates the Pearson correlation matrix of the Raven Standard 
Progressive Matrices and WJ-R. The tests were correlated at .458, significant at the α = 
.05 level.   
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Table 28 
Summary Statistics for Raven and WJ-R 
Variable Observations Minimum Maximum Mean SD 
Age SS 130 70 146 106.37 16.377 
Raven SS 130 90 145 114.81 13.745 
  
Table 29 
Pearson Correlation Matrix of Raven and WJ-R Standard Scores with p-values 
Variable WJ-R Age Standard Score Raven Standard Score 
   WJ-R Age Standard Score 1 .405 
   Raven Standard Score .405 1 
p-values   
   WJ-R Age Standard Score 0 <.0001 
   Raven Standard Score <.0001 0 
 
The results of a t test demonstrated that while the tests are correlated, their scores 
are significantly different as illustrated in Table 30. 
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Table 30 
t test of Independent Samples between Raven and WJ-R Standard Scores  
 
 
Observation 
 
Minimum 
 
Maximum 
 
Mean 
 
SD 
 
p-value 
(two-tailed) 
α 
 
WJ SS 
Raven 
SS 
130 
130 
70.0 
90.0 
146.0 
145.0 
106.369 
114.808 
16.377 
13.745 
.0001 .05 
   
When examined by quartiles, the Raven’s skew of TCK scores was evident 
(Figure 6), with 51% in the fourth quartile, and 23% in the third quartile. Figures 4, 5, 
and 6 demonstrate the difference between TCK expected level of achievement, TCK 
actual level of achievement, and TCK nonverbal ability as estimated on the Raven 
Standard Progressive Matrices. A discrepancy appeared between TCK ability and TCK 
achievement, especially in the lower quartiles (40-point spread in the first quartile).  
Figure 6 
Quartile Division of Raven Ability Standard Scores  
 
 
0
10
20
30
40
50
60
1 2 3 4
P
er
ce
nt
 o
f S
tu
de
nt
s
Quartile
Spelling Achievement of TCKs     100 
 
This discrepancy can also be seen in Figure 7 which illustrates the pattern of 
standard scores between the Raven Standard Progressive Matrices (ability) and the WJ-R 
(achievement).  
Summary 
For this study, three null hypotheses were evaluated regarding TCK spelling 
achievement. Results were marginal related to the first null hypothesis that there is no 
difference between the spelling achievement scores of TCKs and U.S. norms. The TCKs 
on average performed surprisingly well on the spelling achievement test, and their grade 
level scores were statistically significant. This was a result in the opposite direction than 
the researcher anticipated. 
Figure 7 
Standard Score Pattern between the Raven Standard Progressive Matrices and WJ-R  
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first. Further analysis revealed that TCKs did not conform to the normal expected 
distribution unless the top 9% of scores were removed. Even though TCK average 
standard scores were just below and above the level of significance, the first hypothesis is 
tentatively rejected due to the additional considerations discussed.  
The analyses related to the second and third null hypotheses, which were more 
focused on between TCK group relationships and spelling achievement, revealed that the 
variables of gender and schooling option did not affect the spelling achievement of TCK 
participants. While girls performed slightly stronger than boys and home-schooled 
students performed slightly stronger than students who attend traditional schools in 
English, the differences were not demonstrated to be statistically significant. Thus, the 
null hypotheses were not rejected regarding gender and schooling option differences. 
Further analyses of results indicated that no significant difference in spelling 
achievement existed between students who had lived internationally for a short time 
compared to those who had lived internationally for five or more years. While those who 
had lived overseas longer scored slightly weaker on spelling achievement than those who 
had lived overseas for less than five years, the differences were not strong enough to be 
considered significant. 
Last, a correlation at the level of significance between the Raven Standard 
Progressive Matrices to the WJ-R was determined. The participants of this study 
performed very well on the nonverbal ability test, but not as well comparatively on the 
spelling test. Differences between the expected achievement of TCKs based on their 
nonverbal ability and their actual achievement are consistent with what teachers of TCKs 
and adult TCKs have reported. 
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The next chapter will discuss further the possible causes for the discrepancy in 
TCKs between their ability and achievement. The results reported in this chapter, 
however, provide the basic framework for better understanding TCK spelling 
achievement. 
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Chapter V: Summary and Discussion 
Proficiency in spelling is essential for literacy development (Moats, 1995). Adult 
TCKs and teachers of TCKs, however, have reported that spelling is more difficult for 
TCKs due to their international experiences in childhood (Wrobbel, 2004). This final 
chapter presents a review of the problem, methodology, and results, as well as a 
discussion of the findings and recommendations for additional research. 
Summary 
Review of the Problem 
The process of spelling in a dual-route connectionist model involves the 
development of specific components that interact with and strengthen one another. These 
components include phonology, orthography, morphology, and the creation of mental 
orthographic images that are influenced by print exposure. When one of these 
components is missing or is less developed than the others, then both spelling proficiency 
and reading proficiency are affected (Corcos & Willows, 1993; Houghton & Zorzi, 
2003).  
―Third culture kids‖―labeled ―TCKs‖ by John and Ruth Useem over fifty years 
ago (Useem, 1993)―are defined as people who have spent a significant portion of their 
childhood living outside their parents’ home culture, subsequently interacting with many 
cultures, while not experiencing full ownership in any culture (Pollock & Van Reken, 
2001). Their environment is culturally and linguistically rich, yet many TCKs are 
exposed to less English print in their international environment than their American 
counterparts. While it is understandable why TCKs who attend national schools in the 
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language of their host country would struggle with spelling, TCKs who are educated in 
English are also reported to experience difficulty (Wrobbel, 2004). 
With no previous TCK spelling research to build on, the purpose of this study was 
to identify whether an empirical difference existed in the spelling achievement of 
American TCKs compared to students in the United States. Also examined were whether 
the variables of gender and type of school attended had an effect on TCK spelling 
achievement. 
Review of the Methodology 
  In this quantitative study, a causal-comparative design was utilized to compare 
TCK spelling achievement to U.S. norms and to compare groups of TCKs based on 
gender and type of school attended.  
Focusing on children who live in Eastern Europe and who hold an American 
passport, this study evaluated students attending international school, Christian day 
school, or home school. Of the 130 participants, 30% were attending international 
schools located in Czech Republic, Croatia, and Serbia; 54% came from Christian day 
schools located in Austria, Czech Republic, Hungary, and Ukraine; and the remaining 
16% were home-schooled throughout Eastern Europe. In order to be included, 
participants must have lived internationally at least two years, attended school in English 
at least two years, held an American passport, and attained an average score on a 
nonverbal test that estimates intellectual ability. 
After permission was granted from school personnel, parents were asked to 
complete a survey for each participating child. Home-schooled students were invited to 
participate at the SHARE Educational Conference in Hungary. All students who met the 
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criteria and were willing to participate were included in the study. The participants were 
administered the Raven Standard Progressive Matrices and then the Woodcock-Johnson 
Revised Spelling Subtest. 
Review of the Results  
The data were analyzed using t tests of independent samples and chi-square for 
differences between groups of TCKs. While the results demonstrated no significant 
difference among TCKs in spelling achievement based on their gender or schooling 
option, TCKs were found to spell slightly better than their American counterparts. This 
outcome was due to the sample population having a significantly higher estimated ability 
than the U.S. norms for students in the United States. At the same time, their spelling 
scores were determined to be different from a normal distribution of scores with a skew 
to the right, and to be significantly lower than their estimated ability scores measured on 
the Raven Standard Progressive Matrices. 
Discussion 
 In evaluating the results of this study, three general concepts emerged: (1) the 
sample of TCKs studied are proficient spellers compared to U.S. norms; (2) the TCKs in 
this study are above average as a whole in their intellectual abilities; and (3) the TCKs 
involved in this study spell below their expected achievement level compared to their 
measured abilities. These issues will be considered individually, with limitations of the 
study and implications for teachers listed, followed by future research recommendations. 
TCKs Proficient Spellers Compared to U.S. Norms 
 The researcher began this study with the hypothesis that TCKs are weaker spellers 
compared to U.S. norms and expected that weakness to emerge in the research process. 
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Surprisingly, in this particular research design, TCKs, on average, were shown to spell as 
well as their American counterparts, and even significantly better when comparing grade-
level scores. TCKs in this study were slightly older, which may mediate that significance. 
The fact that TCKs spelled as well as American students contradicted the anecdotal 
evidence from teachers, parents, and adult TCKs who suggested problems in TCK 
spelling achievement. This contradiction, of course, led to a more detailed analysis of the 
data, especially the difference from the normal distribution in their estimated ability. This 
topic will be addressed later. 
 Second, gender did not have an effect on the spelling achievement of TCKs. Girls 
scored slightly higher than boys, but the differences were not significant. This finding 
contradicted other American studies of students showing significant differences in 
spelling achievement based on gender (Allred, 1990; Rios, 2000) and a Dutch study 
(Keuning & Verhoeven, 2008) showing girls to again significantly outperform boys. This 
contradiction may be attributed to an exceptional sample of TCKs that skewed the scores. 
A more likely scenario is that these children have international teachers, or their own 
parents instructing them, who do not carry the same expectation bias regarding female 
educational success. Teachers in international or Christian day schools focus on the 
success of students from many nationalities (see Table 1), and this melting pot may 
therefore mediate gender differences. Most parents-as-teachers in a home-school 
environment also hold high expectations for their children regardless of gender and 
would encourage achievement for boys as well as girls (Shelton, 1999). 
 The third finding that TCK students in this study performed equally well 
regardless of schooling option provided an encouraging result. Participants who attended 
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international schools, Christian day schools and home schools were compared for 
spelling achievement. While the home-schooled students performed slightly higher than 
the other options, the differences among the three were not significant. This is 
encouraging news to parents who must decide which educational option to choose for 
their family. 
 The most surprising result was the 25% of TCKs who scored above the 90th 
percentile on the spelling subtest, contrary to an expected normal distribution of 
approximately 11%. These TCKs demonstrated significant achievement in their spelling 
compared to U.S. norms. Again, these results may be attributed to an exceptional sample 
of TCKs, but may also be affected positively by environmental influences — from the 
experiences within their family of origin to their experiences of travel and expanded 
interactions with people from different cultures.  
TCKs Proven to Be Intelligent 
 A second general concept that emerged from the results of this study is that this 
sample of TCKs on the whole demonstrated strong intellectual potential as measured on 
the Raven Standard Progressive Matrices (Raven, Court, & Raven, 1977). The norms of 
the test were drawn in 1986 from over 22,000 students throughout the United States and 
were published in the Raven Standard Progressive Matrices Manual (2000). When the 
TCK participants were compared to that group, they statistically outperformed their 
American counterparts. Their mean standard score was almost one standard deviation 
higher than the average (114.81), with 51% scoring at or above the 75th percentile, and 
74% scoring above the 50th percentile (see Figure 6).  
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TCKs’ measure of higher intelligence may be influenced by factors such as their 
family of origin and their personal level of motivation. Although the TCK experience is 
often full of transition and change, the family unit itself has been found to be statistically 
more stable than families in the United States (McCaig, 1994). The likelihood of divorce 
is less among the parents, and missionary children report having highly satisfying 
relationships with their parents (Taylor, 2004). For many international families, the 
family unit is the one consistent factor among the many life transitions, thus providing 
stability and contributing to educational success (Gamble, 2004; McCaig, 1994). 
The literature on children’s cognitive abilities and achievement consistently 
suggests that the level of parental education attained predicts children’s academic 
achievement (Clark, 1983; Hess & Holloway, 1984; Watkins, 1997). This higher level of 
education influences the parents’ beliefs, goals, and values about childrearing, thus 
affecting parental behaviors toward educational development (Baumrind, 1989). Parents 
with higher levels of education are also more likely to believe strongly in their children’s 
ability to learn, thus encouraging their success.  
TCKs generally come from highly successful, educated families, with most 
parents having earned Bachelor’s degrees, and many with advanced degrees (Pearce, 
2002). Wrobbel (2005) found that more than 60% of her sample of missionary children 
came from families where at least one parent earned a Master’s degree or higher. While 
the students in this study were not questioned regarding the educational level attained by 
the parents, it is reasonable to expect that this population would fit the statistics found in 
other studies.  
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Most families who move internationally have already established their success in 
the United States and have made themselves eligible to their sending organizations, who 
are vested in their future success overseas (Pearce, 2002). The process of moving 
internationally requires a certain amount of courage and fortitude, and for many, a solid 
faith as they work to establish a new life and home in a different culture. These highly 
motivated parents have a strong influence on their children’s educational motivation and 
success (Andrews & Taylor, 2004). Therefore, the fact that this sample of TCKs skewed 
high on the ability scale fits the pattern for TCKs.  
Second, TCKs themselves have been shown to demonstrate high motivation for 
educational success. Useem (1993) found that TCKs are four times more likely to 
graduate from a university than the average American student (81% versus 21%) and that 
40% of those continue on to earn an advanced degree as compared to 5% of the U.S. 
population. TCKs’ higher motivation for success may have also contributed to the higher 
measured scores of ability and achievement found in this study.  
The results of this study demonstrated that (1)TCKs performed better than, or at 
least as well as, students in the United States on spelling achievement, (2) that TCKs as a 
whole were smarter than their American counterparts, and (3) that TCKs’ spelling 
achievement did not match their expected level of ability. 
TCK Spelling Achievement Below Expected Ability Range 
 The results of this study indicated that TCK ability as measured on the Raven 
Standard Progressive Matrices is significantly higher than TCK achievement as measured 
on the WJ-R Spelling Subtest. While TCKs did not score poorly on the spelling test 
compared to U.S. norms, their ability level demonstrated on the Raven Standard 
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Progressive Matrices showed that they were not achieving at a level commensurate with 
their own potential or expected ability. This discrepancy between ability and achievement 
as shown on these measures may help to explain why teachers and parents of TCKs, as 
well as adult TCKs, reported that spelling is a problem. 
 The difference between measured ability and achievement could actually indicate 
a weakness in TCK spelling compared to their own abilities even though the numbers did 
not appear to signify a problem. It is feasible that the influence of living internationally 
and surrounded by a non-English culture does affect spelling achievement in TCKs even 
though it was not demonstrated in comparison to U.S. norms. Figure 7 in Chapter IV 
illustrated the measured difference between ability and achievement. What appeared most 
significant was that in the lowest quartile of participants, a 40-point spread existed 
between ability and achievement, demonstrating that TCKs with more average ability 
struggled more with spelling than the higher-functioning students.  
 The researcher considered two questions related to this ability-achievement 
discrepancy. First, why do teachers, parents, and adult TCKs report a spelling weakness? 
And second, what are some reasons why TCKs may struggle in spelling? 
 Teachers, parents, and adult TCKs may have reported TCK difficulty for several 
reasons. First, parents and teachers of TCKs may have recognized the discrepancy of 
what they perceive their TCK students are capable of and what those TCK students 
actually produce in terms of spelling. If TCKs consistently demonstrate higher abilities in 
verbal and nonverbal acuity, and then are unable to spell proficiently in their writing, 
teachers and parents suspect a problem. This study confirmed that a discrepancy existed 
for the sample population.  
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 A second reason parents may have reported a problem in the spelling of TCKs is 
that most parents are not regularly exposed to broad writing samples from many students 
(Marks, 2000). Parents may see their own TCK student’s writing and assume a problem 
exists even though their student may be spelling in a developmentally appropriate way. 
 Third, adult TCKs have reported personal spelling problems (Wrobbel,2005) and  
attributed the issues to language interference or lack of familiarity with the English 
language. When TCKs are surrounded by a second (or for some, even a third) language, 
confusion among the language systems becomes common (Storrs, 1998). If adult TCKs 
are never able to solidify their understanding of the English language through the 
components of phonology and morphology, they may continue to struggle with spelling. 
 Related to what adult TCKs, teachers, and parents have reported, the researcher 
also sought to answer the question of why TCK students struggle in their spelling ability. 
As children who are still developing their linguistic skills in more than one language, 
TCKs’ ability to solidify their mental orthographic images (MOI) is affected until each 
language is firmly rooted in their minds (Cassar & Treiman, 2004). Even when TCKs 
receive sufficient instruction in English phonology, orthography, and morphology, their 
inability to solidify MOI will affect their spelling ability because of language 
interference. 
Cassar and Treiman (2004) reported that even when the other cognitive 
components of phonology, orthography, and morphology are taught, students who are not 
able to develop satisfactory MOI are impaired in their spelling and reading. Ehri (2000) 
also postulated that the problems with MOI would inhibit reproduction of appropriate 
spelling phonemes. This connectivity between components is supported by the modified 
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dual-route connectionist model explained in Chapter II and illustrated in the conceptual 
framework of this study (see Figure 3). TCKs who experience weakness in one of the 
cognitive components of phonology, orthography, morphology and MOI may also 
experience weakness in spelling skills. 
 A second reason why TCKs struggle with spelling may be due to their lack of 
exposure to English print. According to the literature, a strong contributor to developing 
MOI is exposure to print (Chateau & Jared, 2000; Cunningham & Stanovich, 1991; 
Dougherty, 1998). As students are consistently exposed to the English language in print, 
they solidify their MOI and are eventually able to reproduce those MOI in their spelling. 
 This is not to say that TCKs live in a deprived environment. TCKs very often are 
exposed to a linguistically and culturally rich environment, but depending on their 
location may lack easy access to English print. While the Internet has changed the 
landscape of availability of English print for TCKs, they may lack access to English 
libraries, abundant printed materials, or even everyday environmental print in the English 
language. While many researchers encourage more print exposure at home and school to 
facilitate literacy skills (Chateau & Jared, 2000; Cunningham & Stanovich, 1991; Roy, 
1999), most TCKs experience some disadvantage due to living internationally. 
 Third, TCKs may struggle with spelling because they have not experienced 
adequate instruction and practice of the component skills. Since TCKs often experience 
transitions in several schooling environments, and perhaps in several countries (McCaig, 
1996; Schubert, 2004), they may lack simple, directed instruction in phonology, 
orthography and morphology in order to solidify their MOI. American or national 
teachers without a clear understanding of the importance of spelling instruction may miss 
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opportunities to teach specific spelling component skills explicitly and implicitly in the 
context of other subjects. Home-school parents as well may not feel adequately prepared 
to teach spelling component skills and rely heavily, instead, on spelling workbooks to 
teach spelling instruction. While workbooks can provide a resource for learning, students 
still need direct instruction infused into all subjects in order to develop sufficient spelling 
skills (Moats, 2005).  
 In summary, the results of this present study seem consistent with the modified 
dual-route connectionist theory suggested by Houghton and Zorzi (2003) and Ehri (2000) 
that a weakness in one cognitive spelling component can have a negative effect on the 
development of the other spelling component skills. This spelling component weakness 
for TCKs can stem from a lack of quality and consistent instruction, lack of print 
exposure, or unstable MOI as a result of dual-language interference.  
Modified Conceptual Framework 
 The results of this study rendered evidence contrary to what the researcher 
anticipated. While seeking to empirically support the anecdotal evidence that TCKs do 
not spell as well as American students, the researcher found results indicating that TCKs 
spell better than, or at least as well as, their American counterparts. TCKs also did not 
differ in their spelling abilities regardless of gender or schooling option. While it might 
have been easier to accept the results that TCKs are good spellers, the fact that their 
spelling scores were not commensurate with their ability scores continued to create 
tension for the researcher. The initial conceptual framework of how TCKs struggle with 
the spelling components remained a viable framework for considering future study. 
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Figure 8 illustrates the primary questions left to be reconciled in future research of TCK 
spellers.  
Figure 8 
Modified Conceptual Framework of TCK Spelling 
 
 
 
 
 
 
 
 
 
Limitations of the Study 
 As in any research, this study carries inherent limitations in its scope and 
applicability. First, the sample was drawn only from TCKs in Eastern Europe, which may 
limit the study’s applicability to TCKs in other parts of the world. While TCKs share 
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many similarities, marked differences exist depending on their family of origin and 
personal experiences. For example, TCKs from Singapore would have very different 
experiences—perhaps even academically—from TCKs in a village in India or a capital 
city in Europe. These differences may affect how TCKs perform in the context of 
spelling as well. 
 Second, this study was limited to TCKs with American passports even though  
many TCKs come from other countries. Differences in TCK experiences are vast, even 
among American TCKs. In the context of this study, some of the participants spoke two 
or three languages in the home, some had one parent of a different national origin, and 
yet other participants came from homes with two American parents and lived in an  
American subculture most of the time. These differences make it difficult to generalize 
about the TCK community.  
 Third, the sample participants were limited to those who scored in the average to 
above average range on the Raven Standard Progressive Matrices in order to mediate for 
intellectual ability. While this criterion only eliminated three students from participating, 
it may limit generalizability to the larger population.  
 Last, this study is limited due to the use of a convenience sample. Probability 
sampling would grant that every American TCK in Europe would have an equal chance 
at being selected for the study and would provide for a better research design. Ary et al. 
(2006) considered the use of a convenience sample to be the ―weakest of all sampling 
procedures‖ (p. 174). The lack of access to more schools, time, and money prevented the 
researcher from establishing a better stratified sampling technique for this study.  
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 Educational Implications 
 This study focused on answering the question of whether a difference exists in the 
spelling achievement of TCKs compared to U.S. norms. While providing a starting point 
for future research in this academic field, the implications of this study and future related 
studies could affect international teachers, administrators, curriculum developers, and 
sending agencies, as well as TCKs themselves.  
First, the implications of this study may change how international teachers think 
about TCK students. Rather than just American students who are merely in need of 
instruction on foreign soil, TCKs have demonstrated that they are capable, intelligent, 
and frustrated with their own inadequacies in spelling achievement. Teachers can use 
their students’ strong sense of motivation to succeed to challenge them academically. 
Additionally, TCKs’ sense of frustration could motivate them to invest the time needed to 
develop the necessary cognitive component skills for language acquisition.  
 The implications of this study should also affect how international teachers think 
about spelling instruction. TCKs are influenced by the culture in which their parents have 
chosen to live, not just emotionally, but academically as well. Their dual-language 
exposure may make it more difficult for them to form stable MOI; their lack of print 
exposure may impact the development of all the component skills necessary for language 
acquisition. Teachers must understand that a spelling instructional program sufficient in 
the United States for students in an English environment may not provide enough direct 
instruction and focused practice necessary for this population of students.  
 Giving more time during the instructional day to focus on developing the 
cognitive component skills of phonology, orthography, morphology and MOI in the 
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context of rich English print exposure should prove beneficial. Thus, teachers help TCKs 
meditate for the added academic difficulties experienced by living in a foreign culture. 
Direct instruction of English language rules and patterns, practice in recognizing 
orthographic patterns, and training in morphology for older children would strengthen 
their MOI and improve both spelling and reading skills. The development of these skills 
must become an instructional priority regardless of the school setting for TCKs.  
Second, this study also carries implications for international administrators 
responsible for choosing curriculum. Because TCKs may need added support in the 
cognitive component skills of spelling, administrators must intentionally select 
curriculum that provides sufficient print exposure, phonological rules, orthographic 
practice, and morphological instruction to help overcome barriers to TCK students living 
internationally. 
Third, language arts curriculum developers would benefit from the implications of 
this study. Whereas many spelling curricula focus on the development of phonological, 
orthographic and morphological skills, few have addressed the strengthening of MOI. 
Increased print exposure, along with consistent practice and curricular ideas that teachers 
can use to develop students’ component skills could be beneficial to all students of 
spelling, not just TCKs. 
Fourth, sending agencies could benefit from understanding the implications of 
this study. Many international sending agencies provide pre-field training for teachers 
and parents in order to prepare them for life internationally. In addition to describing 
TCK characteristics, this pre-field training could include the potential difficulties 
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experienced by TCKs in the area of spelling so that both teachers and parents can plan 
ahead for its mediation.  
Last, TCKs themselves would benefit from the implications of this study. Their 
understanding of the  possible impact of living overseas on spelling ability may help 
relieve some of the frustration TCKs experience. Their understanding may also motivate 
them to focus on spelling achievement. TCKs should internalize the benefits that learning 
to spell carries for them personally: good spelling reflects the author’s proficiency and 
conscientiousness; good spelling clarifies communication; and good spelling 
demonstrates respect for the reader. Understanding the value of spelling may offer the 
motivation necessary to improve spelling skills. 
This study was focused on answering whether TCKs can spell as well as their 
American counterparts and whether there were differences in spelling achievement within 
the TCK population for gender and schooling option. While the answer to the first 
question is that TCKs can spell better than, or at least as well as, students from the United 
States, it is clear that the TCKs in this sample were not reaching their expected level of 
potential in their spelling skills.  
 Several suggestions specifically for teachers of TCKs to help improve spelling are 
listed below: 
1. Teachers should recognize the advanced intellectual abilities of TCK students and 
appropriately challenge them. If the results of this study are transferrable to the 
general TCK population, then teachers should be aware of their TCKs’ strengths 
and match their instruction appropriately. While students do not need to be 
pushed beyond their capabilities, TCKs should be challenged to meet higher 
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standards. 
2. Teachers should provide explicit spelling instruction specifically related to 
developing the component skills for TCKs. Quality phonics instruction has been 
found to significantly affect all areas of literacy development by providing a 
strong foundation for the other component skills (Moats, 1995). When all of the 
component skills are connected and strengthened, spelling and reading improve. 
TCKs need a variety of practical exercises with words to develop their component 
skills.  
3. Teachers should consistently provide morphological connections for TCKs who 
may not be exposed to English print outside of their educational environment. As 
children learn the meanings of words and their roots, their connections between 
all of the component skills are strengthened.   
4. Teachers should provide a profusion of print for TCKs. While those in 
international schools usually have the greatest access to a rich library, home-
school parents can share their personal collections with other families in order to 
provide a richer environment for learning. Students not only need access, but they 
need encouragement and scheduled time to read during the school day. 
Recommendations for Future Research  
 Throughout this study, the researcher was consistently reminded of the need for 
more research on the academic development of TCKs. This study was focused on 
answering whether a difference existed in the spelling achievement of TCKs compared to 
U.S. norms, as well as whether differences existed in spelling achievement within the 
TCK population for gender and schooling option. A difference was found to exist in the 
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spelling achievement of TCKs in that they spelled better than, or at least as well as, their 
American counterparts. However, their spelling achievement did not match their expected 
level of ability, and may be affected by weakness in one or more of the spelling 
component skills. This study, however, did not address empirically what those 
weaknesses may be or why the discrepancy between ability and achievement exists. The 
natural next step in this research process is to answer these questions. The following 
recommendations for further research would aid in understanding of TCK spelling 
development.  
1. Use Cunningham and Stanovich’s ―Author Recognition Test‖ (ART) or ―Title 
Recognition Test‖ (TRT) (1991) to empirically measure the print exposure of 
TCKs. While this study assumed that TCKs are limited in their exposure due 
to their international environment, a study using this measurement would test 
whether or not this assumption is true.  
2. Administer the tests used in this study (The Raven Standard Progressive 
Matrices and the Woodcock Johnson-R Spelling Subtest), in conjunction with 
the ART or TRT, in other countries and regions of the world to examine 
whether TCKs are consistent in their spelling achievement outside of Eastern 
Europe.  
3. Examine how technology affects print exposure, especially for TCKs. Much 
of the knowledge gained about TCKs was gathered before access to the 
Internet changed how TCKs interact and connect with the world around them. 
Questions to consider are: Does print exposure on the Internet provide a rich 
enough resource for TCKs to develop their phonological, orthographic, 
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morphological, and MOI components? Does access to the Internet and 
Internet use affect the repatriation process and cultural adjustment of TCKs? 
Not only would this research impact the academic development of TCKs, but 
would also broaden the scope of knowledge about how TCKs re-enter the 
home country and stay connected with their friends from various cultures 
around the globe. 
4. The researcher recommends, along with others concerned about TCK 
development (Lambiri, 2005), that a TCK database be designed to make the 
many, but disjointed, studies on TCKs available to other researchers. While 
this recommendation is not direct research, the creation of a TCK database 
could help advance the field of TCK professional study and build better 
understanding of TCKs’ emotional and academic needs.  
Conclusion 
The researcher initiated this study to determine whether TCKs empirically 
experience difficulties in spelling, and to compare how different subgroups of TCKs 
perform on spelling achievement. The results of this study demonstrated that TCKs spell 
better than, or at least as well as, their American counterparts, and that there were no 
significant differences in spelling achievement based gender or schooling option. The 
results were unexpected yet revealed that TCKs might experience spelling problems since 
they did not meet their own level of expected intellectual ability. This research 
contributes to the body of knowledge about the academic development of TCKs and 
serves as a springboard for more research in the future.  
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APPENDIX A: LETTER TO SCHOOL DIRECTORS 
Dear Dr. ******, 
 
Greetings from sunny Zagreb, Croatia!  ***********, the director of our sons' school, 
the ******************, suggested that I contact you. Our family has lived in Zagreb 
for 15 years, and I am very interested as an educator in TCK development.   
 
I am currently completing my Ed.D. from Liberty University and have begun the research 
phase.  My goal is to test the spelling ability of TCKs living in non-English speaking 
environments against US norms to determine whether there exists a difference 
empirically.  The protocol includes administering the Raven Matrices of nonverbal ability 
on the first day to American 4th -7th graders (the group test requires about 40 minutes), 
and then give the Woodcock Johnson spelling subtest individually on the second day 
(about five minutes per student).  My goal is to test approximately 120 students who fit 
the criteria in Eastern and Central Europe.   
 
Would you consider allowing me to test American 4th-7th graders at your 
school?  Attached is a letter to parents describing the research and anonymity, as well as 
a survey and consent form for the parent to grant permission to be included in the study.   
 
I am available to come to ********* this spring when it is most convenient for you.  I 
realize this is short notice, but I thought I would ask anyway. 
 
Thanks for your consideration. Please don't hesitate to contact me with questions or 
concerns.  I look forward to hearing from you.   
 
Sincerely, 
 
Jayne Cuidon 
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APPENDIX B: CONSENT FORM FOR PARENTS 
Survey and Consent Form for TCK Spelling Study 
Please answer the following questions and sign the consent form below. 
Child’s Name:______________________ Current city of residence:_______________ 
Gender:  M F Current grade level in school: 4 5 6 7 
Child’s age:_________ Does your child hold an American passport: Yes No 
Of the last three years, how much of that time has your child lived in a non-English 
speaking culture? (Circle)  >1 year 1 year  2 years  3 years   
Altogether, how many years has your child lived in a non-English speaking culture?____ 
Schooling History:   
 Has your child been educated in English for the last two years? Yes No 
 In the past three years, has your child been educated through: 
 an international school?   Yes  No Number of years:  1 2 3 
 a home school? Yes No Number of years:  1 2 3 
Consent Form 
My child, _______________________________, has permission to participate in the 
TCK Spelling Study.  I understand that my child will remain anonymous in the study and 
that I will have access to the final study results should I choose. 
Parent’s signature:___________________________________ 
Date:_____________________ 
Parent email (if you desire study results):___________________ 
Study Use Only:  Date received:___________  Subject Number:_________ 
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APPENDIX C: LETTER OF EXPLANATION TO PARENTS  
―I luv being a thurd kulchur kid!‖ 
Dear Parent, 
If you’re like me, you look at some of the spellings of your TCK child and wonder where 
it came from! Since TCKs are defined as children raised in a different culture from their 
parents’ culture during a significant portion of their developmental years, their 
experiences educationally are very different from our own.  As an educator of TCKs and 
as a mom to six of these extraordinary children, I have witnessed the unique blend of 
strengths and weaknesses that TCKs possess both educationally and emotionally.  
One issue that seems to surface consistently is how TCKs spell in English…or rather 
misspell!  Some research has been conducted in the past on how print exposure affects 
spelling ability.  While most parents of TCKs will agree that there exists a spelling 
problem, no research has ever been done to demonstrate that TCKs experience specific 
problems in spelling. 
The study I’m proposing seeks to answer the basic question of whether TCKs can spell as 
well as students raised in the United States. Under the supervision of Liberty University’s 
doctoral program, I desire to evaluate 120 fourth through seventh graders who hold an 
American passport, have been educated in English for at least two years, and who have 
lived in a non-English speaking culture for at least two years in order to answer this basic 
question. 
To keep this research consistent with what has been done in the past, I will give a non-
verbal ability test in a group setting which will last about 30 minutes.  Following that test, 
I will evaluate students individually for about 10 minutes on their spelling ability.  Their 
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answers will help me to compare how TCKs spell as a group against the norms from the 
United States. 
No individual scores will be reported, and your child’s name will not be used in the 
study.  I ask for names so that I can match all the information together, but I will not keep 
the names after the study is complete. If you desire access to the final study to find out 
conclusively how TCKs spell compared to children in the United States, include your 
email address below and I will be happy to send it to you.  
Would you be willing to allow your child to participate in this study?  If so, please fill out 
the following survey and return it to me or your child’s classroom teacher immediately.  I 
will then arrange for the evaluation times. 
Thanks for your consideration.  I look forward to learning more about TCKs and how we 
as educators can serve them more effectively! 
Sincerely, 
Lauren Jayne Cuidon 
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APPENDIX D: LETTER FROM DIRECTORS TO PARENTS 
Dear ***********, 
 ISB has been contacted by Ms. Jayne Cuidon, a Doctoral student in Zagreb who 
is conducting research to determine whether there is a difference in the spelling ability of 
American children being educated overseas when compared to US norms.  Her research 
will involve ―Third Culture Kids‖ (TCK) in grades 4-7 who hold a US passport and who 
have lived in a non-English speaking country for at least two years. 
  *******meets the subject criteria and is invited to participate in the study. 
 The students involved will be asked to take two assessments – the Raven Matrices which 
will require about 40 minutes of time and would be administered as a group, and the 
Woodcock-Johnson spelling subtest which requires 5 minutes and would be administered 
individually.  The study will take place during the school day on Monday May 18. 
  The results of her research will be provided to all international schools that 
participate and will be helpful information for informing our literacy curricula.  The 
names and scores of the students who participate will not be used in the study, and the 
results of the study will be emailed to any parents who wish to receive the information. 
  Attached is a letter of introduction from Ms. Cuidon, and a permission form.  If 
you agree to let your child participate in the study, please complete and return the 
permission form to me, or if it is more convenient, you can return the form to *******, 
the Lower School receptionist, or *********, the Middle School receptionist. 
 On behalf of Ms. Cuidon and the International School of ********, thank you for 
considering this request.  Please let me know if you have any questions. 
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APPENDIX E: SUMMARY SHEET 
Spelling Study Results 
Survey Information 
Student Number________ Student name________________________ 
City____________________ M F Age_________ Grade_____________ 
Current School______________________ Number years______________ 
Number years English school_______  
Number years non-English speaking country________ 
Results 
Raven____________ Percentile____________ Standard Score________ 
 
Woodcock Johnson AGE standard score _________ Percentile __________  
Woodcock Johnson Grade standard score_________ Percentile _________ 
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APPENDIX F: CROSS TABULATIONS FOR CHI SQUARE 
 Cross tabulations for chi-square test of WJ-R grade scores of Homeschool against International against 
Christian school 
 Case Processing Summary 
 Cases 
 Valid Missing Total 
 N Percent N Percent N Percent 
G-SS * school -type 130 100.0% 0 .0% 130 100.0% 
 
 
G-SS * school -type Crosstabulation 
   school –type 
   HS INT XS Total 
G-SS 78 Count 1 0 0 1 
% within G-SS 100.0% .0% .0% 100.0% 
% within school -type 4.8% .0% .0% .8% 
% of Total .8% .0% .0% .8% 
79 Count 0 0 1 1 
% within G-SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
80 Count 0 1 0 1 
% within G-SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
81 Count 1 0 0 1 
% within G-SS 100.0% .0% .0% 100.0% 
% within school -type 4.8% .0% .0% .8% 
% of Total .8% .0% .0% .8% 
83 Count 0 1 1 2 
% within G-SS .0% 50.0% 50.0% 100.0% 
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% within school -type .0% 2.6% 1.4% 1.5% 
% of Total .0% .8% .8% 1.5% 
85 Count 0 0 1 1 
% within G-SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
86 Count 0 2 1 3 
% within G-SS .0% 66.7% 33.3% 100.0% 
% within school -type .0% 5.1% 1.4% 2.3% 
% of Total .0% 1.5% .8% 2.3% 
87 Count 0 2 0 2 
% within G-SS .0% 100.0% .0% 100.0% 
% within school -type .0% 5.1% .0% 1.5% 
% of Total .0% 1.5% .0% 1.5% 
89 Count 0 1 1 2 
% within G-SS .0% 50.0% 50.0% 100.0% 
% within school -type .0% 2.6% 1.4% 1.5% 
% of Total .0% .8% .8% 1.5% 
90 Count 1 1 1 3 
% within G-SS 33.3% 33.3% 33.3% 100.0% 
% within school -type 4.8% 2.6% 1.4% 2.3% 
% of Total .8% .8% .8% 2.3% 
91 Count 1 0 1 2 
% within G-SS 50.0% .0% 50.0% 100.0% 
% within school -type 4.8% .0% 1.4% 1.5% 
% of Total .8% .0% .8% 1.5% 
92 Count 0 3 5 8 
% within G-SS .0% 37.5% 62.5% 100.0% 
% within school -type .0% 7.7% 7.1% 6.2% 
% of Total .0% 2.3% 3.8% 6.2% 
93 Count 1 1 0 2 
% within G-SS 50.0% 50.0% .0% 100.0% 
% within school -type 4.8% 2.6% .0% 1.5% 
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% of Total .8% .8% .0% 1.5% 
94 Count 2 0 0 2 
% within G-SS 100.0% .0% .0% 100.0% 
% within school -type 9.5% .0% .0% 1.5% 
% of Total 1.5% .0% .0% 1.5% 
95 Count 0 1 7 8 
% within G-SS .0% 12.5% 87.5% 100.0% 
% within school -type .0% 2.6% 10.0% 6.2% 
% of Total .0% .8% 5.4% 6.2% 
96 Count 0 1 1 2 
% within G-SS .0% 50.0% 50.0% 100.0% 
% within school -type .0% 2.6% 1.4% 1.5% 
% of Total .0% .8% .8% 1.5% 
98 Count 0 0 1 1 
% within G-SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
99 Count 0 1 3 4 
% within G-SS .0% 25.0% 75.0% 100.0% 
% within school -type .0% 2.6% 4.3% 3.1% 
% of Total .0% .8% 2.3% 3.1% 
100 Count 1 2 1 4 
% within G-SS 25.0% 50.0% 25.0% 100.0% 
% within school -type 4.8% 5.1% 1.4% 3.1% 
% of Total .8% 1.5% .8% 3.1% 
102 Count 0 3 6 9 
% within G-SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 7.7% 8.6% 6.9% 
% of Total .0% 2.3% 4.6% 6.9% 
103 Count 1 0 1 2 
% within G-SS 50.0% .0% 50.0% 100.0% 
% within school -type 4.8% .0% 1.4% 1.5% 
% of Total .8% .0% .8% 1.5% 
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104 Count 0 1 2 3 
% within G-SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
% of Total .0% .8% 1.5% 2.3% 
106 Count 1 0 1 2 
% within G-SS 50.0% .0% 50.0% 100.0% 
% within school -type 4.8% .0% 1.4% 1.5% 
% of Total .8% .0% .8% 1.5% 
107 Count 0 1 3 4 
% within G-SS .0% 25.0% 75.0% 100.0% 
% within school -type .0% 2.6% 4.3% 3.1% 
% of Total .0% .8% 2.3% 3.1% 
108 Count 0 2 0 2 
% within G-SS .0% 100.0% .0% 100.0% 
% within school -type .0% 5.1% .0% 1.5% 
% of Total .0% 1.5% .0% 1.5% 
109 Count 0 1 2 3 
% within G-SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
% of Total .0% .8% 1.5% 2.3% 
110 Count 1 2 3 6 
% within G-SS 16.7% 33.3% 50.0% 100.0% 
% within school -type 4.8% 5.1% 4.3% 4.6% 
% of Total .8% 1.5% 2.3% 4.6% 
111 Count 1 0 3 4 
% within G-SS 25.0% .0% 75.0% 100.0% 
% within school -type 4.8% .0% 4.3% 3.1% 
% of Total .8% .0% 2.3% 3.1% 
112 Count 0 1 1 2 
% within G-SS .0% 50.0% 50.0% 100.0% 
% within school -type .0% 2.6% 1.4% 1.5% 
% of Total .0% .8% .8% 1.5% 
114 Count 0 0 1 1 
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% within G-SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
115 Count 0 1 2 3 
% within G-SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
% of Total .0% .8% 1.5% 2.3% 
116 Count 1 0 0 1 
% within G-SS 100.0% .0% .0% 100.0% 
% within school -type 4.8% .0% .0% .8% 
% of Total .8% .0% .0% .8% 
117 Count 1 1 3 5 
% within G-SS 20.0% 20.0% 60.0% 100.0% 
% within school -type 4.8% 2.6% 4.3% 3.8% 
% of Total .8% .8% 2.3% 3.8% 
119 Count 1 0 0 1 
% within G-SS 100.0% .0% .0% 100.0% 
% within school -type 4.8% .0% .0% .8% 
% of Total .8% .0% .0% .8% 
120 Count 0 1 4 5 
% within G-SS .0% 20.0% 80.0% 100.0% 
% within school -type .0% 2.6% 5.7% 3.8% 
% of Total .0% .8% 3.1% 3.8% 
121 Count 1 1 0 2 
% within G-SS 50.0% 50.0% .0% 100.0% 
% within school -type 4.8% 2.6% .0% 1.5% 
% of Total .8% .8% .0% 1.5% 
123 Count 0 1 0 1 
% within G-SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
124 Count 1 0 1 2 
% within G-SS 50.0% .0% 50.0% 100.0% 
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% within school -type 4.8% .0% 1.4% 1.5% 
% of Total .8% .0% .8% 1.5% 
125 Count 0 1 0 1 
% within G-SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
127 Count 0 0 2 2 
% within G-SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 2.9% 1.5% 
% of Total .0% .0% 1.5% 1.5% 
128 Count 1 0 3 4 
% within G-SS 25.0% .0% 75.0% 100.0% 
% within school -type 4.8% .0% 4.3% 3.1% 
% of Total .8% .0% 2.3% 3.1% 
129 Count 1 0 2 3 
% within G-SS 33.3% .0% 66.7% 100.0% 
% within school -type 4.8% .0% 2.9% 2.3% 
% of Total .8% .0% 1.5% 2.3% 
130 Count 1 0 0 1 
% within G-SS 100.0% .0% .0% 100.0% 
% within school -type 4.8% .0% .0% .8% 
% of Total .8% .0% .0% .8% 
131 Count 0 0 2 2 
% within G-SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 2.9% 1.5% 
% of Total .0% .0% 1.5% 1.5% 
132 Count 0 1 1 2 
% within G-SS .0% 50.0% 50.0% 100.0% 
% within school -type .0% 2.6% 1.4% 1.5% 
% of Total .0% .8% .8% 1.5% 
134 Count 0 1 0 1 
% within G-SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
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% of Total .0% .8% .0% .8% 
135 Count 1 1 0 2 
% within G-SS 50.0% 50.0% .0% 100.0% 
% within school -type 4.8% 2.6% .0% 1.5% 
% of Total .8% .8% .0% 1.5% 
139 Count 0 1 0 1 
% within G-SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
143 Count 0 1 2 3 
% within G-SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
% of Total .0% .8% 1.5% 2.3% 
Total Count 21 39 70 130 
% within G-SS 16.2% 30.0% 53.8% 100.0% 
% within school -type 100.0% 100.0% 100.0% 100.0% 
% of Total 16.2% 30.0% 53.8% 100.0% 
 
 
 
 
Cross tabulations for chi-square test of WJ-R age scores of Homeschool against International against 
Christian school 
  
Case Processing Summary 
 Cases 
 Valid Missing Total 
 N Percent N Percent N Percent 
Age SS * school –type 130 100.0% 0 .0% 130 100.0% 
 
 
Age SS * school -type Crosstabulation 
   school -type 
   HS INT XS Total 
Age SS 15 Count 0 1 0 1 
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% within Age SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
70 
Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
75 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
79 Count 1 0 2 3 
% within Age SS 33.3% .0% 66.7% 100.0% 
% within school -type 4.8% .0% 2.9% 2.3% 
% of Total .8% .0% 1.5% 2.3% 
80 Count 1 0 0 1 
% within Age SS 100.0% .0% .0% 100.0% 
% within school -type 4.8% .0% .0% .8% 
% of Total .8% .0% .0% .8% 
84 Count 0 2 1 3 
% within Age SS .0% 66.7% 33.3% 100.0% 
% within school -type .0% 5.1% 1.4% 2.3% 
% of Total .0% 1.5% .8% 2.3% 
86 Count 0 1 1 2 
% within Age SS .0% 50.0% 50.0% 100.0% 
% within school -type .0% 2.6% 1.4% 1.5% 
% of Total .0% .8% .8% 1.5% 
87 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
88 Count 1 2 1 4 
% within Age SS 25.0% 50.0% 25.0% 100.0% 
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% within school -type 4.8% 5.1% 1.4% 3.1% 
% of Total .8% 1.5% .8% 3.1% 
89 Count 0 1 0 1 
% within Age SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
90 Count 0 1 1 2 
% within Age SS .0% 50.0% 50.0% 100.0% 
% within school -type .0% 2.6% 1.4% 1.5% 
% of Total .0% .8% .8% 1.5% 
91 Count 1 2 1 4 
% within Age SS 25.0% 50.0% 25.0% 100.0% 
% within school -type 4.8% 5.1% 1.4% 3.1% 
% of Total .8% 1.5% .8% 3.1% 
92 Count 0 2 0 2 
% within Age SS .0% 100.0% .0% 100.0% 
% within school -type .0% 5.1% .0% 1.5% 
% of Total .0% 1.5% .0% 1.5% 
93 Count 1 0 5 6 
% within Age SS 16.7% .0% 83.3% 100.0% 
% within school -type 4.8% .0% 7.1% 4.6% 
% of Total .8% .0% 3.8% 4.6% 
94 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
95 Count 0 1 3 4 
% within Age SS .0% 25.0% 75.0% 100.0% 
% within school -type .0% 2.6% 4.3% 3.1% 
% of Total .0% .8% 2.3% 3.1% 
96 Count 0 1 2 3 
% within Age SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
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% of Total .0% .8% 1.5% 2.3% 
97 Count 0 2 0 2 
% within Age SS .0% 100.0% .0% 100.0% 
% within school -type .0% 5.1% .0% 1.5% 
% of Total .0% 1.5% .0% 1.5% 
98 Count 1 1 3 5 
% within Age SS 20.0% 20.0% 60.0% 100.0% 
% within school -type 4.8% 2.6% 4.3% 3.8% 
% of Total .8% .8% 2.3% 3.8% 
99 Count 0 1 2 3 
% within Age SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
% of Total .0% .8% 1.5% 2.3% 
100 Count 1 2 4 7 
% within Age SS 14.3% 28.6% 57.1% 100.0% 
% within school -type 4.8% 5.1% 5.7% 5.4% 
% of Total .8% 1.5% 3.1% 5.4% 
101 Count 2 0 4 6 
% within Age SS 33.3% .0% 66.7% 100.0% 
% within school -type 9.5% .0% 5.7% 4.6% 
% of Total 1.5% .0% 3.1% 4.6% 
103 Count 0 1 2 3 
% within Age SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
% of Total .0% .8% 1.5% 2.3% 
104 Count 0 1 2 3 
% within Age SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
% of Total .0% .8% 1.5% 2.3% 
105 Count 0 1 1 2 
% within Age SS .0% 50.0% 50.0% 100.0% 
% within school -type .0% 2.6% 1.4% 1.5% 
% of Total .0% .8% .8% 1.5% 
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106 Count 0 2 2 4 
% within Age SS .0% 50.0% 50.0% 100.0% 
% within school -type .0% 5.1% 2.9% 3.1% 
% of Total .0% 1.5% 1.5% 3.1% 
107 Count 1 1 1 3 
% within Age SS 33.3% 33.3% 33.3% 100.0% 
% within school -type 4.8% 2.6% 1.4% 2.3% 
% of Total .8% .8% .8% 2.3% 
108 Count 0 0 2 2 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 2.9% 1.5% 
% of Total .0% .0% 1.5% 1.5% 
109 Count 1 2 0 3 
% within Age SS 33.3% 66.7% .0% 100.0% 
% within school -type 4.8% 5.1% .0% 2.3% 
% of Total .8% 1.5% .0% 2.3% 
110 Count 1 1 1 3 
% within Age SS 33.3% 33.3% 33.3% 100.0% 
% within school -type 4.8% 2.6% 1.4% 2.3% 
% of Total .8% .8% .8% 2.3% 
111 Count 1 0 1 2 
% within Age SS 50.0% .0% 50.0% 100.0% 
% within school -type 4.8% .0% 1.4% 1.5% 
% of Total .8% .0% .8% 1.5% 
112 Count 1 0 1 2 
% within Age SS 50.0% .0% 50.0% 100.0% 
% within school -type 4.8% .0% 1.4% 1.5% 
% of Total .8% .0% .8% 1.5% 
113 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
115 Count 1 0 2 3 
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% within Age SS 33.3% .0% 66.7% 100.0% 
% within school -type 4.8% .0% 2.9% 2.3% 
% of Total .8% .0% 1.5% 2.3% 
116 Count 0 0 2 2 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 2.9% 1.5% 
% of Total .0% .0% 1.5% 1.5% 
117 Count 0 1 0 1 
% within Age SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
118 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
119 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
120 Count 0 1 2 3 
% within Age SS .0% 33.3% 66.7% 100.0% 
% within school -type .0% 2.6% 2.9% 2.3% 
% of Total .0% .8% 1.5% 2.3% 
121 Count 1 1 1 3 
% within Age SS 33.3% 33.3% 33.3% 100.0% 
% within school -type 4.8% 2.6% 1.4% 2.3% 
% of Total .8% .8% .8% 2.3% 
122 Count 1 1 1 3 
% within Age SS 33.3% 33.3% 33.3% 100.0% 
% within school -type 4.8% 2.6% 1.4% 2.3% 
% of Total .8% .8% .8% 2.3% 
123 Count 0 1 0 1 
% within Age SS .0% 100.0% .0% 100.0% 
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% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
124 Count 1 0 0 1 
% within Age SS 100.0% .0% .0% 100.0% 
% within school -type 4.8% .0% .0% .8% 
% of Total .8% .0% .0% .8% 
125 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
127 Count 1 1 2 4 
% within Age SS 25.0% 25.0% 50.0% 100.0% 
% within school -type 4.8% 2.6% 2.9% 3.1% 
% of Total .8% .8% 1.5% 3.1% 
129 Count 1 1 2 4 
% within Age SS 25.0% 25.0% 50.0% 100.0% 
% within school -type 4.8% 2.6% 2.9% 3.1% 
% of Total .8% .8% 1.5% 3.1% 
131 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
132 Count 1 0 0 1 
% within Age SS 100.0% .0% .0% 100.0% 
% within school -type 4.8% .0% .0% .8% 
% of Total .8% .0% .0% .8% 
134 Count 0 0 2 2 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 2.9% 1.5% 
% of Total .0% .0% 1.5% 1.5% 
135 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
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% of Total .0% .0% .8% .8% 
139 Count 0 2 0 2 
% within Age SS .0% 100.0% .0% 100.0% 
% within school -type .0% 5.1% .0% 1.5% 
% of Total .0% 1.5% .0% 1.5% 
141 Count 0 0 2 2 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 2.9% 1.5% 
% of Total .0% .0% 1.5% 1.5% 
143 Count 0 1 0 1 
% within Age SS .0% 100.0% .0% 100.0% 
% within school -type .0% 2.6% .0% .8% 
% of Total .0% .8% .0% .8% 
146 Count 0 0 1 1 
% within Age SS .0% .0% 100.0% 100.0% 
% within school -type .0% .0% 1.4% .8% 
% of Total .0% .0% .8% .8% 
Total Count 21 39 70 130 
% within Age SS 16.2% 30.0% 53.8% 100.0% 
% within school -type 100.0% 100.0% 100.0% 100.0% 
% of Total 16.2% 30.0% 53.8% 100.0% 
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Chi-Square Tests 
 
Value df 
Asymp. Sig. (2-
sided) 
Pearson Chi-Square 89,619* 106 ,873 
Likelihood Ratio 103,298 106 ,556 
N of Valid Cases 130   
*162 cells (100,0%) have expected count less than 5. The 
minimum expected count is ,16. 
 
 
 
 
Symmetric Measures 
  Value Approx. Sig. 
Nominal by Nominal Phi ,830 ,873 
Cramer's V ,587 ,873 
N of Valid Cases 130  
 
 
 
